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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains infor- 

mation that can be applied in man- 
aging farms and ranches; in selecting sites 
for roads, ponds, buildings, and other 
structures; and in judging the suitability 
of tracts of land for agriculture, industry, 
and recreation. 


Locating Soils 


All the soils of La Moure County and 
parts of the James River Valley are shown 
on the detailed map at the back of this 
publication. This map consists of many 
sheets made from aerial photographs. 
Each sheet is numbered to correspond 
with a number on the Index to Map 
Sheets. 

On each sheet of the detailed map, soil 
areas are outlined and are identified by 
symbols. All areas marked with the same 
symbol are the same kind of soil. The 
soil symbol is inside the area if there is 
enough room; otherwise, it is outside and 
a pointer shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be 
used to find information. This guide lists 
all the soils of the Area in alphabetic 
order by map symbol and gives the capa- 
bility classification of each. It also shows 
the page where each soil is described and 
the page for the capability unit and range 
site in which the soil has been placed. 

Individual colored maps showing the 
relative suitability or degree of limitation 
of soils for many specific purposes can be 


developed by using the soil map and the 
information in the text. Translucent ma- 
terial can be used as an overlay over the 
soil map and colored to show soils that 
have the ‘same limitation or suitability. 
For example, soils that have a slight 
limitation for a given use can be colored 
green, those with a moderate limitation 
can be colored yellow, and those with a 
severe limitation can be colored red. 

Farmers and those who work with 
farmers can learn about use and manage- 
ment of the soils from the soil descrip- 
tions, the capability unit descriptions, and 
the discussions of the range sites. 

Game managers, sportsmen, and others 
can find information about soils and wild- 
life in the section “Wildlife.” 

Ranchers and others can find, under 
“Range,” groupings of the soils accord- 
ing to their suitability for range, and also 
the names of many of the plants that grow 
on each range site. 

Engineers and builders can find, under 
“Engineering Uses of the Soils,” tables 
that contain test data, estimates of soil 
properties, and information about soil 
features that affect engineering practices. 

Scientists and others can read about 
how the soils formed and how they are 
classified in the section “Formation and 
Classification of the Soils.” 

Newcomers in this survey Area will be 
especially interested in the section “Gen- 
eral Soil Map,” where broad patterns of 
soils are deseribed. They may also be in- 
terested in the section “General Nature 
of the Area,” which gives additional 
information. 
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SOIL SURVEY OF LA MOURE COUNTY AND PARTS OF 
JAMES RIVER VALLEY, NORTH DAKOTA 


BY DONALD G. THOMPSON, SOIL CONSERVATION SERVICE, AND MICHAEL D. SWEENEY, NORTH DAKOTA 
AGRICULTURAL EXPERIMENT STATION! 


UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE NORTH 
DAKOTA AGRICULTURAL EXPERIMENT STATION 


HIS SURVEY AREA, in the southeastern part of 

North Dakota (fig. 1), consists of all of La Moure 
County and parts of Stutsman County to the north and 
Dickey County to the south. The James River flows south 
by southeast through these three counties. La Moure 
County has an area of 727,680 acres, or about 1,137 square 
miles. In addition to La Moure County, the survey Area 
covers 11,673 acres in the James River Valley in Stutsman 
County and 84,787 acres east of the James River in Dickey 
County. 


State Agricultural Experiment Station at Ferdo 


Figure 1.—Location of La Moure County and Parts of James River 
Valley in North Dakota. 


About 98 percent of the land area is farmed, and about 
three-fourths of this is used for crops. Spring wheat, oats, 
barley, rye, flax, corn, and alfalfa are the principal crops. 


How This Soil Survey Was Made 


Soil scientists made this survey to learn what kinds of 
soils are in La Moure County and parts of the James 
River Valley, where they are located, and how they can 


1 Assisting with the fieldwork were P. T. CAMPBELL, ELpon H. 
Evenson, Lioyp L. Joos, Donatp BE. Keri, and Wrstey M. Larsen, 
Soil Conservation Service; and L. G. BRANTNER, O. P. OLSON, D. D. 
Parrerson, and F. W. Scrroer, North Dakota Agricultural Ex- 
periment Station. 


be used. The soil scientists went into the county knowing 
they likely would find many soils they had already seen 
and perhaps some they had not. As they traveled over the 
area, they observed the steepness, length, and shape of 
slopes, the size and speed of streams, the kinds of native 
plants or crops, the kinds of rock, and many facts about 
the soils, They dug many holes to expose soil profiles. A 
profile is the sequence of natural layers, or horizons, in a 
soil; it extends from the surface down into the parent 
material that has not been changed much by leaching or 
by the action of plant roots. 

The soil scientists made comparisons among the profiles 
they studied, and they compared these profiles with those 
in ‘counties nearby and in places more distant. They 
classified and named the soils according to nationwide, 
uniform procedures. The soil series and the soil phase are 
the categories of soil classification most used in a local 
survey. 

Soils that have profiles almost alike make up a soil 
series (13)?, Except for different texture in the surface 
layer, all the soils of one series have major horizons that 
are similar in thickness, arrangement, and other impor- 
tant characteristics. Each soil series is named for a town 
or other geographic feature near the place where a soil 
of that series was first observed and mapped. Barnes and 
Svea, for example, are the names of two soil series. All 
the soils in the United States having the same series name 
are essentially alike in those characteristics that affect 
their behavior in the undisturbed landscape. 

Soils of one series can differ in texture of the surface 
soil and in slope, stoniness, or some other characteristic 
that affects use of the soils by man. On the basis of such 
differences, a soil series is divided into phases. The name 
of a soil phase indicates a feature that affects manage- 
ment.. For example, Hecla loamy fine sand is one of sev- 
eral phases within the Hecla series. 

After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries 
of the individual soils on aerial photographs. These 
photographs show buildings, field borders, trees, and 
other details that help in drawing boundaries accurately. 
The soil map at the back of this publication was prepared 
from aerial photographs. 


2Ttalicized figures in parentheses refer to Literature Cited, 
p. 117. 
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A comparison of the detailed soil map of this Survey 
Area with that of adjoining areas of Sargent County will 
show a few places where soil boundaries that overlap 
county lines between Sargent County and Dickey County 
do not match perfectly. These few differences arise be- 
cause the soil mapping in Dickey County (a part of this 
soil survey) was at a higher intensity than that in Sargent 
County and, consequently, more kinds of soil are shown 
in Dickey County and soil areas are smaller. In addition, 
symbols differ slightly in a few places because continuing 
refinement of the soil classification system has resulted in 
some changes in classification by soil series. For example, 
the Tonka series of this survey is the same as the Tetonka 
series of the Sargent County soil survey. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in plan- 
ning the management of farms and fields, a mapping unit 
is nearly equivalent to a soil phase. It is not exactly 
equivalent, because it is not practical to show on such a 
map all the small, scattered bits of soil of some other kind 
that have been seen within an area that is dominantly of 
a recognized soil phase. 

Some mapping units are made up of soils of different 
series, or of different phases within one series. Two such 
kinds of mapping units are shown on the soil map of La 
Moure County and parts of the James River Valley: soil 
complexes and undifferentiated groups. 

A soil complex consists of areas of two or more soils, 
so intricately mixed or so small in size that they cannot 
be shown separately on the soil map. Each area of a com- 
plex contains some of each of the two or more dominant 
soils, and the pattern and relative proportions are about 
the same in all areas, The name of a soil complex consists 
of the names of the dominant soils, joined by a hyphen. 
Barnes-Svea loams, undulating, is an example. 

An undifferentiated group is made up of two or more 
soils that could be delineated individually but are shown 
as one unit because, for the purpose of the soil survey, 
there is little value in separating them. The pattern and 
proportion of soils are not uniform, An area shown on the 
map may be made up of only one of the dominant soils, 
or of two or more. The name of an undifferentiated group 
consists of the names of the dominant soils, joined by 
“and.” Fargo and Hegne silty clays is an example. 

In most areas surveyed there are places where the soil 
material is so rocky, so shallow, or so severely eroded that 
it cannot be classified by soil series. These places are 
shown on the soil map and are described in the survey, 
but they are called land types and are given descriptive 
names. Gravel pits is a land type in La Moure County and 
parts of the James River Valley. 

While a soil survey is in progress, samples of soils are 
taken, as needed, for laboratory measurements and for 
engineering tests. Laboratory data from the same kinds of 
soils in other places are assembled. Data on yields of crops 
under defined practices are assembled from farm records 
and from field or plot experiments on the same kinds of 
soils. Yields under defined management are estimated for 
all the soils. 

But only part of a soil survey is done when the soils 
have been named, described, and delineated on the map, 
and the laboratory data and yield data have been assem- 
bled. The mass of detailed information then needs to be 


organized in such a way as to be readily useful to differ- 
ent groups of users, among them farmers, managers of 
rangeland, and engineers. 

On the basis of yield and practice tables and other data, 
the soil scientists set up trial groups. They test these 
groups by further study and by consultation with farmers, 
agronomists, engineers, and others, then adjust the groups 
according to the results of their studies and consultation. 
Thus, the groups that are finally evolved reflect up-to- 
date knowledge of the soils and their behavior under 
present methods of use and management. 


General Soil Map 


The general soil map at the back of this publication 
shows, in color, the soil associations in La Moure County 
and parts of the James River Valley. A soil association 
is a landscape that has a distinctive proportional pattern 
of soils. It normally consists of one or more major soils 
and at least one minor soil, and it is named for the major 
soils. The soils in one association may occur in another, 
but in a different pattern. 

A map showing soil associations is useful to people who 
want a general idea of the soils in an area, who want to 
compare different parts of an area, or who want to know 
the location of large tracts that are suitable for a certain 
kind of land use. Such a map is a useful general guide in 
managing a watershed, a wooded tract, or a wildlife area, 
or in planning engineering works, recreational facilities, 
and community developments. It is not a suitable map 
for planning the management of a farm or field, or for 
selecting the exact location of a road, building, or similar 
structure, because the soils in any one association 
ordinarily differ in slope, depth, stoniness, drainage, and 
other characteristics that affect their management. 

The fifteen associations in this Survey Area are 
discussed in the following pages. 


1. Barnes-Svea-Parnell association 


Undulating to rolling, well drained and moderately well 
drained, medium-textured soils on glacial uplands; and 
poorly drained, moderately fine tewtured soils in enclosed 
moramioc depressions 


This association consists of well drained and moderately 
well drained soils on glaciated uplands and of poorly 
drained soils in scattered depressions. It occurs on undu- 
lating to rolling topography in the western part of La 
Moure County. The enclosed depressions range from less 
than 1 acre in size to nearly 200 acres. This association 
makes up about 20 percent of the Survey Area. 

Barnes and Svea soils are the most extensive of the up- 
land soils, and Parnell soils are the main soils in the de- 
pressions. 

Barnes soils make up about 55 percent of the associa- 
tion, Svea soils about 25 percent, and Parnell soils about 
8 percent. Barnes and Svea soils, which formed in glacial 
till, are deep, dark colored, and medium textured. Barnes 
soils are well drained, and Svea soils are moderately well 
drained. Barnes soils generally occupy low knolls and 
rolling upper slopes. Svea soils, which are on lower slopes 
and in level areas, have a thicker surface layer than 
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Barnes soils. Parnell soils are deep, dark colored, poorly 
drained, and moderately fine textured. 

Other soils in this association are of the Buse, Cresbard, 
Cavour, Nutley, Grano, and Colvin series. Buse soils are 
on hillsides, and Nutley soils are on lower slopes and in 
intervening level areas. Cresbard and Cavour soils occupy 
level and slightly depressed positions below Barnes and 
Svea soils. Grano and Colvin soils are in depressions. 
Buse soils are excessively drained. They have a thin sur- 
face layer. Cresbard and Cavour soils are dark colored 
and medium textured, and they have a claypan. Nutley 
soils are deep, moderately well drained, and fine textured. 
They developed in glacial lake sediments. Grano and 
Colvin soils are poorly drained and calcareous. 

About 80 percent of this association is cultivated. The 
main crops are spring wheat, oats, barley, rye, flax, 
alfalfa, and tame grasses. Nearly all of the poorly drained 
areas and most of the steep areas are used for hay and 
pasture. The farms in this association are diversified, and 
most farmers depend on the sale of grain and livestock 
for their income. 


2. Renshaw-Lamoure-Exline association 


Nearly level, well-drained, medium-textured soils, moder- 
ately deep to coarse sand and gravel; and moderately fine 
textured, poorly drained soils; on dissected outwash 
plains 


This association consists chiefly of level, well-drained 
and poorly drained soils on a narrow, outwash plain that 
is dissected by numerous intermittent streams and drain- 
ageways. It is in the western part of La Moure County, 
This association makes up about 1 percent of the Survey 
Area. 

The soils of this association developed in glacial out- 
wash and in alluvium. Renshaw soils make up about 60 
percent of the association, Lamoure soils about 15 percent, 
and Exline soils about 15 percent. Renshaw soils, which 
occur as broad areas, are well drained, dark colored, and 
medium textured. They are moderately deep to coarse 
sand and gravel. Lamoure soils, which are on bottom 
lands, are deep, dark colored, and moderately fine tex- 
tured. They are poorly drained, have a seasonally high 
water table, and are susceptible to flooding. Exline soils 
occupy slight depressions on outwash plains and bottom 
lands. They have a thin surface layer and a slowly perme- 
able claypan. The lower part of their subsoil contains 
accumulated salts, 

Other soils in this association are of the Borup, Colvin, 
Divide, Sioux, Ludden, and Rauville series. Borup and 
Colvin soils are poorly drained and calcareous. They occur 
in seepage areas and shallow depressions. Divide soils are 
moderately deep and calcareous. They are underlain by 
coarse sand and gravel. Sioux soils are shallow over 
gravel. Ludden soils, which occur on bottom lands, are 
fine textured. Rauville soils, which occur in stream chan- 
nels, are very poorly drained. 

About 60 percent of this association is cultivated, and 
the rest is used for pasture and hay. Renshaw soils are 
more extensively cultivated than other soils in this asso- 
ciation. Nearly all the bottom-land areas are used for 
native pasture and hay. Most of the farms are diversified. 
Livestock raisimg and the production of grain are the 
main enterprises. 


38. Barnes-Svea association 


Nearly level to wndulating, well drained and moderately 
well drained, medium-teatured soils on glacial wplands 


This association consists mainly of well drained and 
moderately well dained soils on glacial till plains, but 
there are poorly drained soils in scattered enclosed depres- 
sions. The depressions range from Jess than 1 acre to 
about 50 acres in size. This association consists of the 
major part of the eastern two-thirds of La Moure County, 
except areas in the James River Valley and smaller areas 
elsewhere. It makes up about 53 percent of the Survey 
Area, 

Barnes soils make up about 50 percent of the associa- 
tion, and Svea soils about 35 percent. These soils, which 
formed in glacial till, are deep, dark colored, and medium 
textured. Barnes soils are well drained, and Svea soils are 
moderately well drained. Barnes soils are the dominant 
soils on undulating uplands, and Svea soils are the domi- 
nant soils in the nearly level areas. 

Other soils in this association are mainly of the 
Hamerly, Vallers, Cresbard, Cavour, Parnell, and Tonka 
series. Hamerly soils are deep, moderately well drained, 
upland soils that have a calcareous surface layer and sub- 
soil, Vallers soils are poorly drained and calcareous. Cres- 
bard and Cavour soils are shallow to moderately deep. 
They have a slowly permeable claypan. Parnell and 
Tonka soils occur in depressions. They are poorly drained. 

Most of this association is cultivated. The soils are 
among the most productive in the Survey Area. The main 
crops are wheat, oats, barley, rye, flax, corn, alfalfa, and 
tame grasses, The wetter soils in depressions are generally 
used for native pasture and hay, but some areas have been 
drained and cultivated. 


4. LaPrairie-Eckman-Renshaw-Fordville association 


Nearly level and gently sloping, moderately welt drained 
and well drained, mediwm-teatured soils of the James 
River Valley 


This association occurs on bottom lands, terraces, and 
lower side slopes in the James River Valley, in Stutsman 
County. It makes up about 1 percent of the Survey Area. 

LaPrairie soils make up about 40 percent of the asso- 
ciation, Eckman soils about 25 percent, Renshaw soils 
about 18 percent, and Fordville soils about 12 percent. All 
of these soils have a dark-colored, medium-textured sur- 
face layer. LaPrairie soils, which formed in recent al- 
luvium, are deep, moderately well drained, bottom-land 
soils. Eckman soils, which formed in silty deposits left by 
glacial melt water, are deep, well-drained soils on gentile 
side slopes. Renshaw and Fordville soils are moderately 
deep to coarse sand and gravel. They are well drained. 
Fordville soils occur on terraces in higher positions than 
LaPrairie soils. They are deeper over gravel than Ren- 
shaw soils. 

Other soils in this association are of the LaDelle, Gar- 
dena, Glyndon, Bearden, Divide, Sioux, Arvilla, and 
Rauville series. LaDelle and Gardena soils are deep, dark 
colored, and moderately well drained. They occur on low 
terraces and on alluvial fans. Glyndon, Bearden, and 
Divide soils are somewhat poorly drained to moderately 
well dained. They have a limy surface layer and subsoil. 
Sioux soils are shall to sanid and gravel and are exces- 
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sively drained. Arvilla soils are moderately deep to sand 
and gravel. They are well drained and moderately sandy. 
Rauville soils, which occur in channels and seepage areas, 
are very poorly. drained. 

About 85 percent of this association is cultivated. The 
main crops are corn, small grain, and alfalfa. The deep 
soils in this association are among the most productive in 
the Survey Area. Most farms are diversified. Livestock 
and the production of grain are the main enterprises. 


§. Buse-Eckman-Renshaw-LaPrairie association 


Steep to nearly level, excessively drained to moderately 
well drained, mediwm-teatured soils of the James River 
Valley 


This association consists of excessively drained to 
moderately well drained soils on terraces and bottom 
lands along the James River, in La Moure County. This 
association makes up about 3 percent of the Survey Area. 

Buse soils make wp about 25 percent of the association, 
Eckman soils about 20 percent, Renshaw soils about 20 
percent, and LaPrairie soils about 10 percent. Buse soils, 
which developed in glacial till, are thin and excessively 
drained. They occur on steep side slopes. Eckman soils, 
which developed in silty deposits left by glacial melt 
water, are deep, well drained, and medium textured. They 
occur on lower side slopes, terraces, and alluvial fans. 
Renshaw soils, which occur on terraces, are moderately 
deep to coarse sand and gravel. They are medium tex- 
tured. LaPrairie soils, which formed in recent alluvium, 
are deep, dark colored, and moderately well drained. They 
occur on bottom lands along the James River. Most areas 
of LaPrairie soils are level, but some areas are dissected 
by old stream channels. 

Other soils in this association are mainly of the La- 
Delle, Gardena, Fordville, Sioux, and Arvilla series. La- 
Delle and Gardena soils, which are on bottom lands and 
terraces, are deep, dark colored, and moderately well 
drained. Fordville soils are moderately deep to sand and 
gravel. They are deeper than Renshaw soils. Sioux soils 
are shallow over gravel and excessively drained. Arvilla 
soils are sandy and are underlain by gravel. 

About 75 percent of this association is cultivated, The 
main crops are wheat, oats, barley, flax, corn, and alfalfa. 
The deep soils are among the most productive in the 
Survey Area. Most areas on steep side slopes are used for 
native pasture, 


6. Cresbard-Cavour association 


Level, moderately well drained and somewhat poorly 
drained, medium-textured soils that are moderately deep 
and shallow to claypans,; on glacial till plains 


This association occurs on glacial till plains in the 
northeastern part of La Moure County. Some of the areas 
are in slight depressions. The association makes up less 
than 1 percent of the Survey Area. 

Cresbard soils make up about 35 percent of the asso- 
ciation, and Cavour soils about 25 percent. Cresbard soils 
are moderately well drained. They have a medium-tex- 
tured surface layer; their subsoil contains a slowly perme- 
able claypan. There are a few salt crystals in the under- 
lying material. Cavour soils are somewhat poorly drained. 
Their surface layer is thin, and they have a slowly perme- 


able claypan in the subsoil. The lower part of the subsoil 
contains many salt crystals. 

Other soils in this association are of the Svea, Hamerly, 
Parnell, and Tonka series. Svea and Hamerly soils, which 
occur on uplands, are deep, medium textured, and moder- 
ately well drained. Svea soils are dark colored; Hamerly 
soils are light gray in color and have a high content of 
lime. Parnell and Tonka, soils, which occur in enclosed 
depressions scattered throughout the Area, are poorly 
drained. 

About 60 percent of this association is cultivated, but 
the claypan restricts roots and penetration of moisture. 
The main crops are small grain and alfalfa. Wet areas are 
generally used for hay and pasture. 


7. Buse-Barnes association 


Steep to rolling, excessively drained to well-drained, 
medium-textured soils on morainic hills 


This association consists mainly of excessively drained 
to well-drained soils on morainic hills. Poorly drained 
soils occur in scattered enclosed depressions. The topog- 
raphy is rolling to steep. The enclosed depressions range 
from less than 1 acre to nearly 200 acres in size. This asso- 
ciation makes up about 3 percent of the Survey Area. 

Buse soils make up about 45 percent of the association, 
and Barnes soils make up about 40 percent. These are 
medium-textured soils that formed in glacial till, Buse 
soils, which generally occur on steep hillsides and side 
slopes, are excessively drained. They have a thin, dark- 
colored surface layer and a grayish-brown, calcareous 
subsoil. Barnes soils, which occur downslope from Buse 
soils, are undulating to rolling. They have a thicker sur- 
face layer than Buse soils. 

Other soils in this association are of the Svea, Nutley, 
Sioux, Renshaw, Parnell, and Grano series. Svea soils 
are nearly level. They occur downslope from Barnes soils. 
These soils, which developed in glacial till, are deep, dark 
colored, moderately well drained, and medium textured. 
Nutley soils are level and gently sloping. These soils, 
which developed in glacial lake sediments, are deep, well 
drained, and fine textured. Sioux and Renshaw soils occur 
on uplands. They are underlain by gravel. Parnell and 
Grano soils, which occur in depressions, are deep and 
poorly drained to very poorly drained. 

About 65 percent of this association is in native grasses. 
The milder slopes are cultivated, but the steeper and 
wetter areas are used for pasture and hay. Farmers 
depend mainly on the sale of livestock for their income. 


8 Fargo-Nutley association 


Nearly level to gently sloping, poorly drained to moder- 
ately well drained, fine-textwred soils on old glacial lake 
plains 

This association consists of nearly level to gently slop- 
ing soils on lake plains in the southwestern part of La 
Moure County. Generally, the soils have good surface 
drainage, but there are several deep, intermittently wet, 
flat basins scattered throughout the association. These 
basins range from 50 to 200 acres in size. This association 
makes up less than 1 percent of the Survey Area. 

Fargo soils make up about 50 percent of the association, 
and Nutley soils about 40 percent. These soils formed in 
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fine-textured glacial deposits. They are deep, dark 
colored, and fine textured. Fargo soils occur in slightly 
lower positions than Nutley soils. They are poorly drained 
and are ponded for short periods after heavy rainfall. 
Nutley soils are moderately well drained. 

Other soils in this association are of the Overly, Great 
Bend, Hegne, and Grano series. Overly and Great Bend 
soils are deep, dark colored, and moderately fine textured. 
Overly soils are moderately well drained, and Great Bend 
soils are well drained. Hegne soils are deep, somewhat 
poorly drained, fine-textured soils that have a high con- 
tent of lime. Grano soils are deep, very poorly drained, 
calcareous soils in intermittently wet basins. They are fine 
textured. 

About 80 percent of this association is cultivated. These 
are among the most productive soils in the Survey Area. 
The main crops are small grain, flax, and alfalfa, Nearly 
all the acreage in the intermittently wet basins is used for 
native grass pasture and hay. 


9. Edgeley association 


Nearly level to undulating, moderately well drained and 
welt drained soils formed in glacial tit; moderately deep 
and deep to shale 


This association consists of well drained and moder- 
ately well drained, medium-textured soils on glacial till 
plains in La Moure County. The association is dissected 
by several small streams. It makes up less than 1 percent 
of the Survey Area, 

Edgeley soils, which are moderately deep to deep and 
dark colored, make up about 80 percent of the association. 
These soils formed in shaly glacial till..Shale occurs at a 
depth of 2 to 5 feet, 

Other soils in this association are mainly of the Barnes, 
Cavour, Cresbard, Tonka, and Exline series. Barnes soils, 
which formed in glacial till, are deep, well drained, and 
medium textured. Cavour and Cresbard soils also formed 
in glacial till, but they have a claypan. These soils occupy 
nearly level to slightly depressed positions on uplands. 
Tonka soils are deep and poorly drained. They occur in 
shallow, closed depressions scattered throughout the asso- 
ciation. Exline soils, which formed in deposits left by 
glacial melt water, occur on stream terraces and bottom 
lands. They have a claypan. 

In this association most of the upland areas are culti- 
vated. The principal crops are wheat, barley, oats, rye, 
flax, corn, and alfalfa. The soils on bottom lands and 
stream terraces are used for native pasture and hay. The 
farms in this association are diversified. Production of 
grain and raising of livestock are the main enterprises. 


10. Barnes-Cresbard association 


Nearly level to undulating, medium-tevtured, well drained 
soils and level, moderately well drained and somewhat 
poorly drained soils that are moderately deep to a clay- 
pan; on glacial till plains 

This association occurs on nearly level to undulating 
glacial till plains in the southwestern part of La Moure 
County. It is dissected by several small streams, and there 
are many scattered, poorly drained, shallow depressions. 
This association makes up about 4 percent of the Survey 
Area. 


Barnes soils make up about 50 percent of the associa- 
tion, and Cresbard soils make up about 30 percent. These 
soils formed in glacial till. Barnes soils, which are nearly 
level to undulating, occur on uplands. They are deep, 
medium textured, and well drained. Cresbard soils occupy 
level and slightly depressed positions below Barnes souls. 
They have a medium-textured surface layer and a slowly 
permeable claypan subsoil. The lower part of the subsoil 
generally contains a few salt crystals. 

Other soils in this association are mainly of the Svea, 
Tonka, and Cavour series. Svea soils occur on lower 
slopes. They are deep, moderately well drained, and 
medium textured. Tonka soils, which occur in shallow 
depressions, are poorly drained. Cavour soils have a thin 
surface layer overlying a slowly permeable claypan. 

About 80 percent of this association is cultivated. Small 
grain, flax, and alfalfa are the main crops. The farms in 
this association are mainly diversified, and the farmers 
depend on the sale of grain and livestock products for 
their income. 


11, Embden-Gardena association 


Nearly level, moderately well drained, moderately coarse 
textured and medium-textured soils on glacial till plains 


This association consists of moderately well drained, 
loamy soils on upland plains in the south-central part of 
La Moure County. This association makes up about 1 per- 
cent of the Survey Area, 

Embden soils make up about 45 percent of the associa- 
tion, and Gardena soils about 40 percent. These soils, 
which formed in deposits left by glacial melt water, are 
underlain by till at a depth of 2 to 5 feet. They are deep, 
dark colored, and moderately well drained. The topog- 
raphy ranges from nearly level to undulating. Embden 
soils have a moderately coarse textured surface layer and 
subsoil. Gardena soils have a medium-textured surface 
layer and. subsoil. 

Other soils in this association are mainly of the Barnes, 
Egeland, Tiffany, and Venlo series. Barnes and Egeland 
soils, which are on undulating upper slopes, are deep, 
dark colored, and well drained. Barnes soils, which 
formed in glacial till, are medium textured. Egeland soils 
developed in moderately coarse deposits left by glacial 
melt water. Tiffany and Venlo soils occur in small de- 
pressions scattered throughout the Area. Tiffany soils are 
poorly drained, and Venlo soils are very poorly drained. 

About 85 percent of this association is cultivated. The 
main crops are small grain, flax, and alfalfa, The farms 
are mainly of the diversified grain and livestock type. 


22. LaDeltle-Lamoure-Ludden-Ryan association 


Nearly level, moderately well drained to poorly drained, 
medium-teatured to fine-textured soils on botiom lands 


This association occurs on bottom lands along the 
James River, in La Moure and Dickey Counties. It makes 
up about 3 percent of the Survey Area. 

LaDelle soils make up about 25 percent of the associa- 
tion, Lamoure soils about 20 percent, Ludden soils about 
20 percent, and Ryan soils about 10 percent. LaDelle soils, 
which are on high bottom lands and low terraces, are 
deep, dark colored, and moderately well drained. They 
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have a medium-textured to moderately fine textured sur- 
face layer. Lamoure soils, which formed in silty alluvium, 
are poorly drained. They have a seasonally high water 
table and are susceptible to flooding. Ludden soils, which 
occur in lower positions on bottom lands than LaDelle 
soils, are deep, dark colored, and fine textured. They are 
poorly drained and are occasionally flooded. Ryan soils 
are dark colored and fine textured. They have a thin sur- 
face layer and a subsoil that contains a very slowly 
permeable claypan, The lower part of the subsoil gener- 
ally contains a high concentration of salts. 

Other soils in this association are mainly of the La- 
Prairie, Renshaw, Colvin, Eckman, and Buse series. La- 
Prairie soils, which occur.on bottom lands, are deep, dark 
colored, and medium textured. They are moderately well 
drained. Renshaw soils are on high terraces, They are 
underlain by coarse sand and gravel and are well drained. 
Colvin soils are poorly drained and calcareous. They 
occur in shallow depressions and seepage areas. Eckman 
soils, which occur on lower side slopes in the James River 
Valley, ave deep and well drained. They are medium tex- 
tured. Buse soils are thin and excessively drained. They 
occur on steep upper slopes. 

This association is farmed extensively, but wetness and 
salinity restrict the use of some areas for crops, LaDelle 
soils, the most productive in the association, are used 
mainly for small grain, corn, flax, and alfalfa. Most areas 
of Lamoure soils are too wet for cultivation. They are 
used mainly for hay and pasture. About half the acreage 
of Ludden and Ryan soils is cultivated. Small grain 1s 
the main crop. Ryan soils are less suitable for crops than 
Ludden soils, because the subsoil is saline. 

Most farms in this association are diversified. Produc- 
tion of grain and raising of livestock are the main enter- 
prises, 


13. Hecla-Maddock association 


Nearly level to sloping, moderately well drained to some- 
what excessively drained, moderately coarse textured and 
coarse textured soils on uplands and terraces 


This association consists of nearly level to sloping, 
sandy soils on uplands and terraces east of the James 
River, in the southeastern part of La Moure County. It 
makes up about 1 percent of the Survey Area. 

Hecla soils make up about 45 percent of the association, 
and Maddock soils about 40 percent. These soils have a 
moderately coarse textured to coarse textured surface 
layer and a coarse textured subsoil. Hecla soils are deep, 
dark colored, level, and moderately well drained. Mad- 
dock soils are well drained to somewhat excessively 
drained. They are generally more sloping than Hecla 
soils, and their surface layer is not so thick. 

Other soils in this association are mainly of the 
Embden, Egeland, Arvilla, Claire, and Hamar series. 
Embden and Egeland soils are deep, moderately coarse 
textured, upland soils. Arvilla and Claire soils are on 
terraces along the James River. Arvilla soils are well 
drained and moderately coarse textured. They are under- 
lain by coarse sand and gravel. Claire soils are excessively 
drained and coarse textured. Hamar soils are in shallow 
depressions surrounded by Hecla and Maddock soils. 
They are somewhat poorly drained. 


About 75 percent of this association is cultivated. The 
main crops are small grain, corn, and alfalfa. A fairly 
large acreage is used for hay and pasture. The farms are 
mainly of the diversified grain and livestock type. 


14. Hecla-Ulen association 


Level to gently undulating, moderately well drained and 
somewhat poorly drained, moderately coarse textured 
soils on ald glacial lake plains 


This association consists mainly of sandy soils on lake 
plains in the southeastern part of Dickey County. It 
makes up about 6 percent of the Survey Area. 

Hecla soils make wp about 35 percent of the association, 
and Ulen soils about 20 percent. Hecla soils are deep, dark 
colored, and moderately well drained. They have a surface 
Jayer of loamy fine sand or fine sandy loam and a subsoil 
of loamy fine sand. Ulen soils are somewhat poorly 
drained, calcareous soils that have a seasonally high water 
table. The texture of their surface layer and subsoil is 
like that of Hecla soils. Other soils in this association 
are of the Maddock, Hamar, Letcher, Stirum, and Ren- 
shaw series. Maddock soils are sandy and well drained to 
somewhat excessively drained. Hamar soils are somewhat 

oorly drained, but they are lime free. Letcher and 
Stirum soils are moderately wet or wet alkali soils that 
formed in sandy deposits. 

About 60 percent of this association is cultivated. The 
main crops are small grain, corn, flax, and alfalfa. 


15. Gardena-Glyndon-Overly association 


Level, moderately well drained and somewhat poorly 
drained, medium-teatured soils in old glacial lahebeds 


This association consists of deep, medium-textured soils 
east of the James River, in Dickey County. It makes up 
less than 1 percent of the Survey Area. 

Gardena soils make up about 30 percent of the asso- 
ciation. Glyndon soils make up about 25 percent, and 
Overly soils about 20 percent. Gardena and Overly soils 
are deep, dark-colored, moderately well drained soils that 
have a medium-textured surface layer. The subsoil of 
Gardena soils is medium textured, but that of Overly soils 
is moderately fine textured. Glyndon soils are moderately 
well drained to somewhat poorly drained. They have a 
layer of accumulated lime near the surface. 

Other soils in this association are of the Aberdeen and 
Exline series. These soils have a claypan that contains 
soluble salts. 

About 80 percent of this association is cultivated. The 
main crops are small grain, corn, flax, and alfalfa. The 
major soils are among the most productive in the Survey 
Area. 


Descriptions of the Soils 


This section describes the soil series and mapping units 
of La Moure County and parts of the James River Valley. 
The approximate acreage and proportionate extent of 
each mapping unit are given in table 1. 

In the pages that follow, a general description of each 
soil series is given. Each series contains a short descrip- 
tion of a typical soil profile and a much more detailed 
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TaBLe 1.—Approximate acreage and proportionate extent of the soils 


Stutsman | La Moure| Dickey Percent 
Soil County County County Total of survey 
area 
a Acres Acres Acres Acres 

Aberdeen::silt-loamis 222002 2oc See atecu dee csasSeb ode waded dies cee 0 0 283 303 (4) 
Aberdeen-Exline complex. __.._-_____.--_---_-. eee 96 0 234 330 () 
Arveson fine sandy loam_____-_.._..___.____--_ eee eee eee 0 76 1, 838 1, 914 0. 2 
Arveson fine sandy loam, very poorly drained____.._...-_..__-----.------ 0 0 651 651 ok 
Arvilla sandy loam, level...--..-_-- 22 ee eee eee 161 1, 639 11 1, 811 2 
Arvilla sandy loam, undulating. _._-....-..2 ~~. ee 158 717 102 977 1 
Bariies loam, rolling = «22 seus soe Se aera oe ee ee ne wie ee 0 10, 231 415 10, 646 1.3 
Barnes loam, rolling, eroded__.___..._..-...-._--_--_------ eee eee ee 0 17, 806 0 17, 806 2, 2 
Barnes stony loam______._____._ eee 15 490 14 519 .1 
Barnes-Buse loams, rolling. __............_.__--__._-_-_---------------- 0 4 1, 497 1, 501 2 
Barnes-Buse loams, hilly.........-.-..___._-__._-__-_ ee eee ee 0 9, 159 504 9, 663 1.2 
Barnes-Cresbard loams......____.....-_-__-_-_-_---_-- eee ee 0 19, 461 0 19, 461 2. 4 
Barnes, Gardena, and Eckman loams, level._..__...-...----------------- 0 14, 461 0 14, 461 18 
Barnes-Renshaw loams, rolling_.._.__.........---._.------.------------ 0 1, 203 0 1, 203 1 
Barnes-Svea loams, undulating. __.._...._._.____-.___-__.-------------- 0 233, 966 4, 433 238, 399 28. 9 
Bearden silt loam___-_.-_____--_- Lt ts ih zhas 5 68h tS Ae otitis ate Pattee ay alas 137 301 2, 133 , o71 .3 
Bearden silt loam, saline....-2.-2_- 2-2-2 ee eee eee eee 0 0 441 441 .1 
Bearden-Exline complex__._._-____.____ 22 ----_- ieee eee 0 0 557 557 1 
Borup silt: lodms220 20.00 2s ewe eo ee tee e ee eae See toe 0 1, 485 694 2,179 23 
Borup silt loam, very poorly drained. _.___._._.--.--..---.-------------- 0 0 138 138 (4) 
Buse-Barnes loams, steep__..._....__._-_-_._-------- eee eee 26 15, 012 1038 15, 141 18 
Cavour conmiplexs: <3 20s 2c ceo ow ale ee Lik ee ll te eat Mile 22 0 2, 454 0 2, 454 3 
Clairesandy-loama 6.00.02. £oc Usenet ee ee ee ee ahem tare s 0 667 63 730 al 
Colvin silty clay loam______.-....--...-_.---------- eee ee eee eee 0 1, 350 1, 282 2, 632 .3 
Colvin soils, saline____..2. 22 eee eee eee 0 0 188 188 QG) 
Colvin soils, very poorly drained..-.._......_.__._-----------_---------- 48 948 761 1, 757 2 
Cresbard, Barnes, and Cavour loams___.____.-.-_-_-----_-----_----------+- | 0 20, 371 0 20, 371 2.5 
Cresbard and Cavour loams______..__..__.--___-----.-2-._------------ 0 909 14 923 wl 
Divide loamiz. 222.226 ba2 lee aoe ele ee een eee 189 472 5 666 1 
Eckman: loam, levela...0 52 coe ook cee eee bl ee eee nd aoe ee eke 13 0 430 443 wl 
Eckman loam, gently sloping._.._._._...._._-_-_--_-_-.-.-------.-------- 1, 462 4, 640 1, 067 7, 169 .9 
Hekmamloain, sloping ssn anc ok oie Bae ete gi eo ea ee all ale 609 401 255 1, 265 2 
Edgeley loam, lévell_ ou wooo. no ews Bese ee ements acekee heese 0 1, 382 0 1, 382 2 
Edgeley loam, undulating.__._._-.-._2- 22 eee ---- 0 94.0 0 940 wl: 
Egeland fine sandy loam, sloping....-...-..._.----.--------------------- 107 73 53 233 Q) 
Egeland fine sandy loam, till substratum, level. ._____-.---.-------------- 0 763 0 763 wl 
Egeland fine sandy loam, till substratum, undulating____.....___..-------- 0 700 0 700 a1 
Egeland loam, till substratum, undulating.._.____._---.----..------------ 0 319 0 319 Q) 
Egeland-Embden fine sandy loams, level.__..__..-_---.--- wuescegeuoecsac! 57 383 594 1, 034 ot 
Egeland-Embden fine sandy loams, undulating. ____....-.--....---------- 220 350 195 765 vd 
Mmbden fine sandy loam_.__...__._--- ee Shek pps oe eae Zued 0 0 2, 223 2, 223 .3 
Embden fine sandy loam, silty substratum. ._._..____.------------------- 0 a) 717 717 Ll 
Embden- Gardena loamg, till substratum____.___._.__-.-.---.__---------- 0 8, 284 0 8, 284 1.0 
Exlinersiltlogit 2) ot Bieter cd eons ye edtsien ns Se ana ome oe eae eee 0 2, 166 1, 217 3, 383 4 
Bxline-Lamoure complex__________-._-_....---------------------------- 0 3, 581 0 3, 581 4 
Fargoxsilty cClivicie: 2 iecco-e 25s sie es eo eh oe eS oe eae eee eS 54 683 0 737 el 
Fargo and Hegne silty clays.._..__.__._.___.._..____------------------- 0 729 0 729 wl 
Fordville‘loam, levels. 22 -ececunces coca weneeioe ec cence seseceesesche'= 1, 029 1,471 301 2, 801 3 
Fordville loam, gently sloping. __._----_------_..------------------------ 119 243 83 445 -i 
Fresh watenmarsh: 22-2522 25 seem eal bse tcese adeeb lees 7 1, 560 1, 625 3, 192 4 
Gardenaloam sc wsemoseitceo ey oon ee deee Sd ou cute eo ee cue ere aaa! 568 2, 418 2, 259 5, 240 6 
Gardena loam, gently sloping-___.__----.-----_------------------------- 0 118 400 518 sh: 
Gardena loam, silty substratum____-___-_-_--_--_---------------------- 0 0 344 344 () 
Gardena loam, till substratum_____......------__----------------------- 0 1, 818 0 1, 818 | 2 
Gardena and Eckman loams, level. ___..--_----------------------------- 0 8,911 0 8,911 Ld 
Glyndoncsilt loants.czevsect esol ek eee ae cp eeed ek oon eee 148 1, 098 4, 246 5, 492 7 
Glyndon silt loam, gently sloping. .._._._-_------------------------------ 19 87 259 365 (1) 
‘Glyndon silt loam, saline..._--._..--..-------------------------------- 0 0 389 389 (1) 
Glyndon silt loam, silty substratum___-_.---_-.-------------------------- 0 0 311 311 (1) 
Granorsilty clay. wn eek oe ot el ee ae 0 3, 113 0 3, 113 4 
GravelipitSicca. 222. Bt te Se ws A ee een ee a Ae hea! 42 62 64 168 CQ) 
Great Bend silty clay loam, gently sloping__---_.------------------------ 0 0 149 149 (1) 
Great, Bend-Barnes complex, level_______-_.--.---___------------------- 0 563 0 563 -1 
Great Bend-Barnes complex, undulating. -__-------_--------------------- 0 518 0 518 .1 
Hamar fine sandy loam.________-_..-.-------_-------------------------- 0 399 0 399 @) 
Hamar loamy fine sand_.___....-...-._.-__-_------_-_------------------ 0 (0) 851 851 a1 
Hamerly loam =4% 322.05 cue coro eh oN A Oe tle = ae en ee eS 28 0 0 333 333 @) 
Hamerly-Svea loams_...-__--------.---------------------------------- 0 10, 918 304 11, 222 L4 
Hecla. fine sandy loam:.3--2-<s0-55- 5026 - secct eet hee kse see soe eee sees 0 172 4, 100 4, 272 5 
Heela fine sandy loam, silty substratum__._._-------_------------------- 0 0 914 914 1 


See footnote at end of table. 
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Tape 1.—Approximate acreage and proportionate extent of the soils—Continued 


Stutsman | La Moure| Dickey Percent 
Soil County County County Total of survey 
area 
Acres Acres Acres Acres 
Hecla loamy fine sand__..---------------------------~---------+-------- 0 2, 429 8, 215 5, 644 Ah 
Hecla loamy fine sand, gently undulating..-._--_--__--_-_----------------- 0 0 2, 355 2, 355 ao 
Hecla loamy fine sand, silty substratum____.-_-------------------------- 0 248 248 (1) 
Hecla-Hamar complex__-_--.------------------------------------------- 0 0 557 557 Jl 
Hecla~Hamar loamy fine sands, level___..------------------------------- 9 0 1, 136 1, 186 ol 
Hecla-Hamar loamy fine sands, gently undulating ___.__._-..---.--------- 0 0 1, 603 1, 603 .2 
Hecla-Ulen complex, level..-------------------------------------------- 0 0 420 420 il 
Heela-Ulen complex, gently undulating_-_-_-..----.----------------------- 0 0 1, 545 1, 545 a 
Hecla-Ulen fine sandy loams___--_----.---------------------------------- 0 0 389 389 (1) 
Hegne-Fargo complex, sandy substrata__------------.------------------- 0 135 0 135 (*) 
La Dellesilt loam. os s22os cee suecie lt eosestc eden (ibe Shoe sos esas: 174 2, 206 167 2, 547 .3 
LaDelle silty clay loam__._..--.-_------------------------------------- 172 868 37 1, 077 a1 
LaDelle soils, clayey substratum___..-.-----------_--------------------- 0 867 0 867 | 
Lamoure silty clay loam___-------------------------------------------- 44 5, 239 2, 350 7, 633 .9 
Lamoure silty clay loam, saline________-.------------------------------- 0 166 157 323 (1) 
LaPrairieisiltloamivn2cee once OSS eco Soup ce eo Se ccceescieebiieeaes 1, 683 8, 193 51 4, 927 6 
LaPrairie silt loam, channeled__.--.-----.------------------------------- 1, 460 1, 946 64 3, 470 4 
LaPrairie and Lamoure soils, channeled_____.____-_---------------------- 0 5, 798 0 5, 798 .7 
Letcher fine sandy loam_..-------------------------------------------- 0 0 914 914 ol 
Loamy-lake‘beaches-- 22-00-22 -2csecceseeeesoccdessduceseesovesouetue 0 1, 183 0 1, 183 ml 
Thddenssilty clay: —o.2- i ssh ae ee cee sess ete ess gece 4 1, 105 2, 494 3, 603 .4 
Ludden silty clay, saline.._--..---------------------------------------- 0 0 244 244 Q) 
Ludden-Rvan silty clays___-------------------------------------------- 0 771 620 1, 391 2 
Maddock fine sandy loam, level____.-__._.----------------------------- 0 80 1, 120 1, 200 1 
Maddock fine sandy loam, undulating_---..----------------------------- 12 389 121 522 | 
Maddock and Barnes soils, rolling._-.--..------------------------------- 0 29 93 122 (1) 
Maddock and Heela fine sands, undulating__.__.___.--.------------------ 0 ) 361 361 (1) 
Maddock and Hecla loamy fine sands, undulating __.-------------------- 16 456 0 472 1 
Maddock and Heela soils, severely eroded. ___.-------------------------- 0 135 683 818 .1 
Maddock-Hecla loamy fine sands, gently undulating_____----------------- 0 0 882 382 (1) 
Nutley silty clay, level._._------------------------+-------------------- 0 3, 460 0 3, 460 .4 
Nutley silty clay, gently sloping._-------..----------------------------- 0 306 0 306 Q) 
Nutley and Fargo silty clays___.--------------------------------------- 0 937 0 937 .1 
Overly ‘silt loatie nooo 8 os eee Se aus 2 eet PES 0 2, 282 1, 665 3, 947 .5 
Overly-Aberdeen complex__.__..--.---------------------+-------------- 0 1, 988 0 1, 988 ee 
Parnell silty clay loam__..____-____------------------------------------- 0 27, 780 52 27, 832 3.4 
Peat and muck, shallow. _____--_-------------------------------------- 0 0 33 33 () 
Perelle loam: 22. foe. Se a eat ieee Pe th cee ee eseees 0 0 223 233 () 
Raiville:soils: 2 2 cscs cba ecidetee eee eee ee ceceeaeesacs 475 2, 438 283 3, 196 .4 
Rauville soils, sloping___-..------------------------------------------- 68 79 64 211 () 
Renshaw loam, level. _.__---..--.------------------------------------ 897 10, 812 2, 779 14, 488 .8 
Renshaw loam, gently sloping__-__._..----------------------------- Sesh 416 2, 717 380 3, 513 4 
Renshaw and Sioux soils, level._.._-----------------------+------------ 235 652 0 887 .1 
Renshaw and Sioux soils, gently sloping. _.-.--.------------------------- 147 1, 323 38 1, 473 .2 
Riyanvsilty clay 226 site eos eo Ses cae ese eh et See ee eke eh 0 0 889 389 0) 
Ryan-Ludden silty clays.....------------------------------------------- 0 1, 076 786 1, 862 v2 
Saline land. 2845s. Reo loe seuss aeeeeeus ocece Peet eee eee 0 549 0 549 al 
Sioux soils. 22502 5225.24 nce ecole lotus teceuscscceel ease ae eee 247 1, 827 156 2, 230 ) 
Spottswood:loamie. 0222 iscssccAccceee secs soci cue soc eite gee letees 3 148 49 200 (1) 
Stirum fine sandy loam._.__-__-_--_----------------------------------- 0 0 3, 641 3, 641 .4 
Stirum fine sandy loam, very poorly drained_____---.--------------------- 0 0 343 343 (1) 
Stirum-Exline complex___.-----------------------------------+--------- 0 0 175 175 (Q) 
Stirum-Letcher fine sandy loams__..___--.------------------------------ 0 0 594 594 2 
Svea:loami.22. 2) 20.2524 be Sos ts bh eek og eee Se a ee Se 0 0 516 516 1 
Svéa-Barnes loams. ---2 2-22-5222. o-eb Sec eee see end eseetesee eee ee 0} 196, 259 1,508 | 197, 767 24. 0 
Tiffany fine sandy loam_.....__.-------.------------------------------- 0 0 252 252 (1) 
Tiffany fine sandy loam, silty substratum_....-_------------------------- 0 0 281 281 (4) 
Tiffany loam soc2o5ec05 Seoee one See loe sles onde ee eeiee ieee te 0 756 35 791 .1 
Tonka:s0usa. <3 sesh code scasoetaccce eat oseh eet Sie tence ee 0 0 675 675 wl 
Tonkavand'Parnell:soils.. - 2-32.20 .cedene ese oe ol eso ee eee he 0 29,919 0 29, 919 3.6 
Ulen fine sandy loam___.......-------------------+------------------- 0 0 6, 792 6, 792 .8 
Ulen fine sandy loam, silty substratum_....----------------------------- 0 0 593 593 .1 
Ulen-Hamar complex___.______-----_--------------------------------- 0 0 655 655 ad 
Vallers: silty clay loam. -o2-2+-se.ccseee- nesses ous ee scseecoedec eos 0 2, 299 0 2, 299 .8 
‘Vento finesandy loamecanc oof oo foo ces ko oleae See ere eee ee a) 231 0 231 (1) 
Water acct cn cei oh ieceate aot eet bie eee a teoee cease cece beet 336 787 445 1, 568 .2 
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description of the same profile that scientists, engineers, 
and others can use in making highly technical interpreta- 
tions. Following the profile is a brief statement of the 
range in characteristics of the soils in the series, as 
mapped in this Survey Area. The color given in the non- 
technical descriptions is for a dry soil. The consistence 
described is that of a moist soil, because, generally, the 
layers beneath the surface are moist during nearly all of 
the growing season. Following the series description, each 
mapping unit in the series is described individually. For 
full information on any one mapping unit, it is necessary 
to read the description of the soil series as well as the 
description of the mapping unit. Miscellaneous land 
types, such as Gravel pits, are described in alphabetic 
order, along with the other mapping units. 

Following the name of each mapping unit is a symbol 
in parentheses. This symbol identifies the mapping unit 
on the detailed soil map. At the end of the description of 
each mapping unit are listed the capability unit, the 
range site, and the windbreak site in which the mapping 
unit has been placed. The pages where these interpretive 
groups are described can be readily learned by referring 
to the “Guide to Mapping Units.” Many of the terms 
used in the soil descriptions and other parts of the survey 
are defined in the Glossary. 


Aberdeen Series 


The Aberdeen series consists of moderately well drained 
to somewhat poorly drained soils that have a claypan. 
These soils formed in medium-textured to moderately fine 
textured deposits left by glacial melt water. They occur 
as nearly level to slightly depressed areas on lake plains, 
stream terraces, and lower foot slopes in the James River 
Valley. 

In a typical profile the surface layer, about 9 inches 
thick, consists of dark-gray silt loam that is slightly acid. 
This is underlain by a layer, about 1 inch thick, of light- 
gray loam. The subsoil, about 11 inches thick, consists of 
silty clay loam. The upper part consists of dark grayish- 
brown, firm silty clay loam that has strong, medium, pris- 
matic structure breaking to strong, coarse and medium, 
blocky. It is slightly acid. The lower part, about 6 inches 
thick, consists of olive, firm silty clay loam that has mod- 
erate, medium, prismatic structure breaking to moderate, 
medium, blocky. It is mildly alkaline. The underlying ma- 
terial consists of pale-yellow, mottled silt loam that con- 
tains segregations of lime and gypsum. 

Permeability is moderate in the surface and subsurface 
layers and slow in the subsoil. The dense subsoil and the 
salts in the upper part of the substratum limit root pene- 
tration. A perched water table occurs just above the sub- 
soil during periods of heavy rainfall. The water table 
is high in spring, and tillage is often delayed because of 
wetness, 

Most of the acreage is cultivated, but some small areas 
are used for hay and pasture. If adequately drained and 
fertilized, these soils are suited to all the crops commonly 
grown in the Area. Small grain, corn, flax, and alfalfa 
are the main crops. 

Typical profile of Aberdeen silt loam in a cultivated 
field, 520 feet south and 170 feet west of the NE. corner 
of sec. 24, T. 180 N., R. 60 W. 


Ap—0 to 9 inches, dark-gray (10YR 4/1) silt loam, black 
(10¥R 2/1) when moist; moderate, medium, granular 
and blocky structure; slightly hard when dry, friable 
when moist, sticky and plastic when wet; slightly 
acid; abundant roots; abrupt, smooth boundary; 
sodium adsorption ratio 0.7. 5 to 15 inches thick. 

A2—9 to 10 inches, light-gray (10¥R 7/1) loam, gray (10YR 
5/1) when moist: weak, very thin, platy structure; 
soft when dry, friable when moist, slightly sticky and 
slightly plastic when wet; abundant roots; clear, 
broken boundary. 0 to 2 inches thick. 

B21—10 to 15 inches, dark grayish-brown (2.5Y 4/2) silty 
elay loam, very dark brown (10YR 2/2) when moist; 
thin, continuous clay films, dark gray (10YR 4/1), 
very dark brown (10YR 2/2) when moist; strong, 
medium, prismatic structure breaking to strong, coarse 
and medium, blocky ; hard when dry, firm when moist, 
sticky and plastic when wet; slightly acid; abundant 
roots; bleached sand grains on vertical faces; gradual 
boundary; sodium adsorption ratio 0.9. 4 to 8 inches 
thick. 

B22—15 to 21 inches, olive (SY 5/8) silty clay loam, dark 
grayish brown (2.5Y 4/2) when moist; moderate, 
medium, prismatic structure breaking to moderate, 
medium, blocky; hard when dry, firm when moist, 
sticky and plastic when wet; mildly alkaline; few 
roots; clear, wavy boundary; sodium adsorption ratio 
0.6. 4 to 8 inches thick. 

Cea—21 to 36 inches, pale-yellow (5¥ 7/8) silt loam, olive (SY 
5/3) when moist; moderate, medium, prismatic struc- 
ture breaking to moderate, medium, blocky; hard 
when dry, friable when moist, sticky and plastic when 
wet; moderately alkaline; few roots; strongly cal- 
careous; segregations of lime and gypsum; gradual 
boundary ; sodium adsorption ratio 4.2. 

C—36 to 60 inches, pale-yellow (2.5Y 8/4) silt loam, light olive 
brown (2.5¥ 5/4) when moist; common, medium, 
brownish-yellow (10YR 6/6) mottles; hard when dry, 
friable when moist, sticky and plastic when wet; 
moderately alkaline; strongly calcareous; segregations 
of lime and gypsum ; sodium adsorption ratio 8.9. 


In some places cultivation has brought material from the 
subsurface layers to the surface. The structure of the subsoil 
material is typically moderate to strong blocky, but in some 
places this material has columnar structure. The texture of the 
underlying material ranges from silt loam to silty clay loam. 
In some places thin layers of sand occur at a depth below 36 
inches. 

Aberdeen soils have a thicker surface layer than Exline soils, 
and the structure of their subsoil is medium to strong blocky, 
rather than strong columnar. They are finer textured than 
Stirum and Letcher soils. Aberdeen soils developed in deposits 
left by glacial melt water rather than in glacial till, which was 
the parent material of Cresbard and Cavour soils. They have 
a gray, platy subsurface layer, which is lacking in Overly and 
Great Bend soils. 

Aberdeen silt loam (0 to 5 percent slopes) (Ab).—This 
soil occurs on foot slopes and terraces in the James River 
Valley and on lake plains. It is moderately deep to a clay- 
pan. About 75 percent of the acreage is level, and about 
25 percent is gently sloping. Included in mapping were 
areas, generally less than 2 acres in size, of Overly and 
Great Bend soils, 

This soil has the profile described as typical of the 
series. The surface layer is 7 to 11 inches thick in level 
areas and 5 to 8 inches thick in sloping areas. In some 
places cultivation has brought material from the sub- 
surface layer into the surface layer. The root zone is 
shallow, and the claypan subsoil restricts roots and pene- 
tration of moisture. 

Most of the acreage is cultivated, but a small part is 
used for hay. Small grain, flax, corn, and alfalfa are 
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fairly well suited. The soil is occasionally flooded in years 
when rainfall is above normal, and surface drainage is 
needed to remove excess water. Trees are poorly suited. 
(Capability unit ITIs-6P; Silty range site; windbreak 
site 8) 

Aberdeen-Exline complex (0 to 2 percent slopes) 
({Ae]—This complex consists of claypan soils on lower 
slopes, terraces, and bottom lands in the James River 
Valley. The Exline soil occurs in small, shallow depres- 
sions, and the Aberdeen soil, in slightly higher positions. 
Included in mapping were small areas of LaPrairie silt 
loam and Overly silt loam. 

Aberdeen silt loam makes up about 60 to 80 percent of 
the complex. The surface layer is 5 to 8 inches thick, and 
in some places it has been mixed with gray material from 
the subsurface layer. The Exline soil has a thin surface 
layer and a strongly developed subsoil that has columnar 
structure. Crystals of soluble salts and gypsum occur high 
in the profile. 

Most of the acreage is cultivated, but salinity affects 
productivity. Tillage generally brings material from the 
upper part of the claypan into the surface layer of the 
Exline soil. Cultivated areas of this soil are hard and 
cloddy when dry and sticky when wet. In many years 
spring tillage must be delayed because of wetness. 

This complex is suited to salt-tolerant crops. It is 
poorly suited to windbreaks. (Capability unit IIIs-6P; 
Saline Subirrigated range site; windbreak site 8) 


Arveson Series 


The Arveson series consists of poorly drained and very 
poorly drained, calcareous soils on sandy uplands. These 
soils formed in moderately coarse textured and coarse 
textured deposits left by glacial melt water. 

In a typical profile the surface layer, about 10 inches 
thick, consists of dark-gray and gray fine sandy loam that 
is calcareous to strongly calcareous. The next layer, about 
12 inches thick, consists of light-gray, strongly calcareous 
loamy fine sand that has weak, coarse, prismatic structure 
breaking to single grain. Below this is light-gray fine 
sandy loam and light-gray and greenish-gray loamy fine 
sand. 

Permeability is moderately rapid. The water table is 
at or near the surface in spring and during periods of 
heavy rainfall; it is within 8 feet of the surface during 
most of the growing season. 

Most areas of Arveson soils are used for pasture and 
hay. Small areas are farmed along with adjoining soils, 
but cultivation is often delayed because of wetness. 
Drained areas are suitable for cultivation, but wind 
erosion is a hazard. 

Typical profile of Arveson fine sandy loam in an area 
of native grasses, 1,300 feet south and 180 feet west of 
the center of sec, 34, T. 1380 N., R. 59 W. 

A1—0 to 2 inches, dark-gray (N 4/0) fine sandy loam, black 
(10¥R 2/1) when moist; weak, medium, granular 
structure; soft when dry, very friable when moist, 
slightly sticky and slightly plastic when wet; caleare- 
ous; abrupt, smooth boundary; sodium adsorption 
ratio 8.4, 

Al2ca—2 to 10 inches, dark-gray and gray (5Y 4/1 and 5/1) 


fine sandy loam, very dark gray and dark olive gray 
(5¥ 3/1 and 3/2) when moist; moderate, medium, 


blocky and granular structure; soft when dry, very 
friable when moist, slightly sticky and slightly plastic 
when wet; strongly calcareous; gradual, smooth 
boundary; sodium adsorption ratio 7.3. 

Clea—-10 to 22 inches, light-gray (5Y 7/1) loamy fine sand, 
light olive gray (SY 6/2) when moist; weak, coarse, 
prismatic structure breaking to single grain; soft 
when dry, loose when moist, nonsticky and nonplastic 
when wet; strongly calcareous; clear, smooth bound- 
ary; sodium adsorption ratio 6.6. 

C2g—22 to 30 inches, light-gray (5Y 7/1) fine sandy loam, 
olive gray (5Y 5/2) when moist; common, medium, 
distinct, yellowish-brown (10YR 5/4, dry) mottles; 
structureless; slightly hard when dry, very friable 
when moist, slightly sticky and slightly plastic when 
wet; calcareous; clear, smooth boundary; sodium 
adsorption ratio 4.1. 

C3g—30 to 46 inches, light-gray (BY 7/1) loamy fine sand, 
Olive gray (5¥ 5/2) when moist; common, medium, 
distinct, yellowish-brown (10YR 5/4, dry) mottles; 
soft when dry, very friable when moist, nonsticky and 
nonplastic when wet; calcareous; abrupt, smooth 
boundary; sodium adsorption ratio 4.3. 

C4g-——46 to 60 inches, greenish-gray (5GY 6/1) loamy fine sand, 
Olive gray (5Y 4/2) when moist; soft when dry, very 
friable when moist, nonsticky and nonplastic when 
wet; sodium adsorption ratio 2.2. 


The surface layer ranges from fine sandy loam to loam in 
texture, and from 6 to 14 inches in thickness. The strongly 
calcareous layer in the substratum ranges from light olive gray 
to gray in color, and from loamy fine sand to fine sandy loam 
in texture. It ranges from 6 to 14 inches in thickness. In some 
places on lake plains, thin layers of silt loam or silty clay loam 
occur below a depth of 4 feet ; in other places, glacial till occurs 
below a depth of 30 inches. 

Arveson soils have a concentration of lime just below the 
surface layer, which is lacking in Hecla, Hamar, Venlo, Emb- 
den, and Tiffany soils. They have a larger number of distinct 
mottles in their substratum than Ulen and Glyndon soils. 
Arveson soils developed in coarser textured material than 
Borup and Glyndon soils. 

Arveson fine sandy loam (0 to 2 percent slopes (Af).— 
This soil occurs in nearly level, shallow depressions on 
sandy lake plains and on sandy uplands. In most places 
it is surrounded by slightly higher areas of Hecla and 
Maddock soils. Included in mapping were small areas of 
Hamar fine sandy loam and Arveson fine sandy loam, 
very poorly drained. Also included were a few small areas 
where the surface layer is loam. 

This soil has the profile described as typical of the 
series. The water table is at or near the surface in spring 
and during periods of heavy rainfall and is within 3 feet 
of the surface during most of the growing season. 

Most of the acreage is used for hay and pasture. The 
vegetation is mainly big bluestem, switchgrass, and low- 
land sedges. Some areas are farmed along with adjoining 
soils. In cultivated areas, the chief management problem 
is control of wetness. Wind erosion is a hazard when the 
surface is dry. (Capability unit [IIwe-3; Subirrigated 
range site; windbreak site 7) 

Arveson fine sandy loam, very poorly drained (0 to 
2 percent slopes) {An).—This soil is in shallow depressions, 
surrounded by higher lying Hecla and Maddock soils, The 
water table is at or near the surface throughout most of 
the growing season. Included in mapping were small areas 
of poorly drained Arveson soils and small areas where 
the surface layer is loam. 

This soil is used for hay and pasture. Drained areas are 
suitable for cultivation, but drainage is not generally 
feasible, because outlets are available in only a few areas. 
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The vegetation consists mainly of slough grasses, sedges, 
and rushes. (Capability unit Vw-WL; Wetlands range 
site; windbreak site 7) 


Arvilla Series 


The Arvilla series consists of well-drained, nearly level 
to sloping soils on terraces in the James River Valley. 
These soils formed in moderately coarse textured glacial 
outwash overlying coarse sand and gravel. 

In a typical profile the surface layer consists of very 
dark gray sandy loam about 7 inches thick. The subsoil, 
about 7 inches thick, consists of dark grayish-brown, fri- 
able sandy loam that has moderate, coarse and medium, 
prismatic structure. The underlying material is slightly 
calcareous, grayish-brown to brown very coarse sand and 
coarse sand. The lower part contains a few fragments of 
shale. 

Permeability is rapid in the surface layer and subsoil 
and very rapid in the substratum. These soils are 
droughty, and they have low moisture-holding capacity. 

Nearly level areas of these soils are cultivated. The 
principal crops are small grain, corn, and alfalfa. The 
sloping areas are used mainly for hay and pasture. The 
principal native grasses are needle-and-thread and blue 
grama. Nearly all cultivated areas have been slightly to 
moderately eroded by wind. The subsoil is exposed in 
some areas. 

Typical profile of an Arvilla sandy loam in a cultivated 
field, 180 feet south and 220 feet east of the NW. corner 
of the SW1,, of sec. 22, T. 183 N., R. 60 W. 


Ap—0 to 7 inches, very dark gray (10YR 3/1) sandy loam, 
black (10Y¥R 2/1) when moist; weak, fine, blocky and 
granular structure; soft when dry, friable when moist, 
slightly sticky and slightly plastic when wet; abun- 
dant roots; abrupt, smooth boundary; a few tongues 
of this layer extend to a depth of 10 inches. 

B—7 to 16 inches, dark grayish-brown (10YR 4/2) sandy loam, 
very dark grayish brown (10YR 3/2) when moist; 
moderate, coarse and medium, prismatic structure 
breaking to moderate, medium, blocky; soft when 
dry, friable when moist, slightly sticky and slightly 
plastic when wet; plentiful roots; clear, wavy 
boundary. 

IIC1—16 to 28 inches, grayish-brown to brown (10YR 5/2 and 
5/3) very coarse sand, brown to dark brown (10YR 
4/3 to 3/3) when moist; loose when dry, loose when 
moist, nonsticky and nonplastic when wet; very few 
roots; slightly calcareous; gradual, wavy boundary. 

TIC2—28 to 56 inches, grayish-brown to brown (10YR 5/2 to 
5/3) coarse sand, brown to dark brown (10¥R 4/38 to 
8/3) when moist; loose when dry or moist, nonsticky 
and nonplastic when wet; a few shale fragments; very 
few roots in upper 6 inches; slightly calcareous, 


The material above the coarse sand ranges from 14 to 22 
inches in thickness. The colors of the surface layer include very 
dark brown and very dark gray. The surface layer ranges from 
4 to 12 inches in thickness, and the subsoil ranges from 5 to 
10 inches in thickness. In some profiles the ped faces in the 
subsoil have organic stains. The structure of the substratum 
ranges from coarse sand to gravel. In some places there is a 
thin layer of loamy sand above the coarser material. 

Arvilla soils have a thicker solum than Sioux soils. They 
developed in coarser textured material than Renshaw and 
Fordville soils. They lack the accumulation of lime that is 
typical of Divide soils. Arvilla soils have a finer textured sub- 
soil and are shallower to coarse sand than Claire soils. The 
underlying coarse sand and gravel distinguishes Arvilla soils 
from Hgeland soils, 


Arvilla sandy loam, level (0 to 2 percent slopes) 
(ArA)—This soil occurs on terraces in the James River 
Valley. Included in mapping were areas of moderately 
deep Arvilla sandy loam, which make up about 15 per- 
cent of the acreage. Also included were areas, less than 2 
acres in size, of Sioux soils and of Claire sandy loam. 

This soil has the profile described as typical of the 
series. It is droughty and is susceptible to wind erosion. 
In small areas the soil is eroded and the subsoil is exposed. 

Most of the acreage is cultivated, but some is used for 
hay and pasture. Small grain, corn, and alfalfa are the 
main crops. Trees are fairly well suited. (Capability unit 
IITes-3; Sandy range site; windbreak site 5) 

Arvilla sandy loam, undulating (3 to 6 percent slopes) 
{ArB).—This soil is on terraces in the James River Valley. 
In about 10 percent of the acreage the slope is 6 to 12 
percent. Included in mapping were areas of moderately 
deep Arvilla sandy loam, gently sloping, which make up 
about 20 percent of the acreage. Also included were small 
areas of Sioux soils and of Claire sandy loam. 

This’ soil has a profile like that described as typical of 
the series. In small areas the soil is eroded and the subsoil 
is exposed. This soil is droughty because of the under- 
lying sand and gravel, and it is susceptible to wind 
erosion when cultivated. 

Most of the acreage is used for hay and pasture, but 
some areas are cultivated. Small grain, corn, and alfalfa 
are the main crops. Trees are fairly well suited. (Ca- 
ae, unit [Ifes-8; Sandy range site; windbreak site 
5 


Barnes Series 


The Barnes series consists of deep, well-drained soils 
in nearly level to hilly areas on glaciated uplands through- 
out La Moure County and on side slopes in the James 
River Valley. These soils formed in medium-textured to 
moderately fine textured glacial till. 

In a typical profile (fig. 2) the surface layer, about 8 
inches thick, consists of dark-gray, noncalcareous loam. 
The subsoil, about 12 inches thick, consists of brown, fri- 
able loam that has weak, medium and coarse, prismatic 
structure breaking to moderate, medium, subangular 
blocky. Jt is noncalcareous. The underlying material con- 
sists of light yellowish-brown to light brownish-gray 
loam. The upper part is very strongly calcareous and 
contains many concretions of lime. The lower part is 
mottled, is strongly calcareous, and contains a few con- 
cretions of lime. 

Permeability is moderate, and the moisture-holding 
capacity is high. Runoff is medium in level areas but 
rapid on hilly slopes. These soils are well supplied with 
organic matter and plant nutrients. 

Most of the nearly level and undulating areas are culti- 
vated. Small grain, flax, corn, alfalfa, and tame grasses 
are well suited. Most of the rolling and hilly areas are 
used. for pasture. 

Typical profile of a Barnes loam, 180 feet east and 220 
feet south of the NW. corner of sec. 7, T. 183 N., R. 62 W. 

Ap—0 to 8 inches, dark-gray (10YR 4/1) loam, black (10YR 
2/1) when moist; moderate, medium, granular struc- 
ture; slightly hard when dry, friable when moist, 


slightly sticky and slightly plastie when wet; non- 
calcareous; clear, wavy boundary. 
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Figure 2—Profile of Barnes loam. This is a deep, dark-colored, 
well-drained soil that formed in glacial till. 


B2—S to 20 inches, brown (10YR 5/8) loam, dark brown 
(10YR 8/3) when moist; weak, medium and coarse, 
prismatic structure breaking to moderate, medium, 
subangular blocky; slightly hard when dry, friable 
when moist, slightly sticky and slightly plastic when 
wet; nonealcareous; abrupt, wavy boundary. 

Clca—20 to 36 inches, light yellowish-brown (2.5Y 6/4) loam, 
light olive brown (2.5Y 5/4) when moist; massive; 
slightly hard when dry, friable when moist, slightly 
sticky and slightly plastic when wet; very strongly 
calcareous; many lime concretions; gradual, wavy 
boundary. 

C2—86 to 60 inches, light brownish-gray (2.5Y 6/2) loam, olive 
brown (2.5Y 4/4) when moist; few, fine, distinct 
mottles of light olive brown (2.5Y 5/6, moist) ; slight- 
ly hard when dry, friable when moist, slightly sticky 
and slightly plastic when wet; strongly calcareous; 
few lime concretions. 


The surface layer is 4 to 10 inches thick. It has loam, silt 
loam, or clay loam texture and blocky or granular structure. 
The subsoil is 4 to 14 inches thick. The color ranges from 
brown to dark brown to very dark grayish brown, and the 
texture from loam -to clay loam. The texture of the under- 
lying material ranges from loam to clay loam. Gypsum erystals 
occur in ‘some places. 

Barnes soils have a thinner surface layer than Svea soils. 
They have a B horizon, which is lacking in Buse soils. Barnes 
soils lack the accumulation of lime just below the surface 
layer that Hamerly soils have. They formed in glacial till, 
rather than in melt-water deposits, which was the parent 
material of Eckman soils. 


Barnes loam, rolling (6 to 9 percent slopes) (BaC).— 
This soil is on glaciated uplands and valley side slopes in 
La Moure and Dickey Counties. Included in mapping 


were small areas of Svea loam on the lower slopes and of 
Buse Joam on hilltops. 

The profile of this soil is like that described as typical 
of the series, except that the surface layer is not so thick, 

This soil is suitable for cultivation, but it is highly 
susceptible to water erosion because runoff is rapid. Small 
grain, flax, and alfalfa are better suited than other crops. 
Corn is not generally grown, because of the erosion 
hazard. Management practices that help control water 
erosion are stubble-mulch tillage and management of crop 
residue. In most places contour stripcropping is not 
practical, because of the short, irregular slopes. About 
half the acreage is in native pasture and hay. Trees for 
field and farmstead windbreaks are fairly well suited. 
eae unit IITe-6; Silty range site; windbreak 
site 6 

Barnes loam, rolling, eroded (6 to 9 percent slopes) 
(BaC2).—This soil occurs mainly on glaciated uplands in 
the western part of La Moure County and on valley side 
slopes. Included in mapping were small areas of Svea 
eat on the lower slopes and of Buse loam on the higher 
knolls. 

This soil has a profile like that described as typical of 
the series, except that the surface layer is not so thick. 
The brownish subsoil and the light-gray underlying ma- 
terial have been exposed, mainly by water erosion, in 
places. 

Nearly all the acreage is used for crops. Small grain, 
flax, ancl alfalfa are suitable. Corn is not generally grown, 
because of the erosion hazard. This soil is highly sus- 
ceptible to water erosion. Management practices that help 
control erosion are stubble-mulch tillage and use of cro 
residue. Contour stripcropping generally is not practical, 
because of the short, irregular slopes. The organic-matter 
content is low, and grasses and legumes should be in- 
cluded frequently in the cropping system. Trees for field 
and farmstead windbreaks are fairly well suited. (Capa- 
bility unit I[Te-6; Silty range site; windbreak site 6) 

Barnes stony loam (4 to 9 percent slopes) (Be)—This 
soil is on glaciated uplands in La Moure County and on 
side slopes and terraces in the James River Valley. The 
underlying material is mainly glacial till, but in some 
places it is coarse sand and gravel. In places the slope is 
as much as 15 percent, and in a few areas the surface 
layer is sandy loam. 

This soil is too stony for cultivation, and all the acreage 
is in native grass. Most areas are used for pasture. The 
stones interfere with haying. Trees are not suited. (Ca- 
pability unit VIs-Si; Silty range site; windbreak site 8) 

Barnes-Buse loams, rolling (6 to 12 percent slopes) 
([BbC).—This complex consists of well-drained to exces- 
sively drained soils on glaciated uplands and side slopes 
in the James River Valley. Barnes loam makes up about 
65 percent of the complex, and Buse loam about 35 per- 
cent. The Buse soil is on hilltops and upper slopes, and 
the Barnes soil is on lower slopes. Included in mapping 
were small areas of Svea loam, a Tonka silt loam, an 
Eckman loam, and areas where the slope is 8 to 5 percent. 

The Barnes soil has a profile like that described as 
typical of the series, except that the surface layer is not 
so thick. 

These soils are susceptible to water erosion because run- 
off is rapid. The organic-matter content and the supply of 
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plant nutrients are somewhat low. The moisture-holding 
capacity is high. 

This complex is suitable for cultivated crops, such as 
small grain, flax, and alfalfa, Corn is not generally 
grown, because of the erosion hazard. Management: prac- 
tices that help control erosion are stubble-mulch tillage, 
use of crop residue, frequent inclusion of grasses and 
legumes in the cropping system, and fertilizing. These 
practices also help to maintain organic-matter content 
and fertility. Contour stripcropping generally is not prac- 
tical, because of the short, irregular slopes. Some areas 
are used for native pasture. Trees for field and farmstead 
windbreaks are fairly well suited. (Capability unit ITTe-6; 
Silty range site; windbreak site 6) 

Barnes-Buse loams, hilly (9 to 15 percent slopes) 
{BbD).—This complex consists of excessively drained soils, 
mainly on hilly uplands in the western part of La Moure 
County and of scattered areas on valley side slopes. 
Barnes loam makes up about 60 percent of the complex, 
Buse loam about 35 percent, and Svea loam about 5 per- 
cent. The Buse soil is on hilltops and upper slopes, the 
Barnes soil is on the milder upper slopes, and the Svea 
soil is on lower foot slopes. 

The Barnes soil has a profile like that described as 
typical of the series, except that the surface layer is not 
so thick and accumulated lime is nearer the surface. In 
cultivated fields the thin surface layer of the Buse soil 
has been mixed with the subsoil in many places, and the 
surface has a light-gray color. 

Surface runoff is rapid. Cultivated areas are highly 
susceptible to water erosion unless they are protected. 
Most of this complex is used for native pasture and hay, 
but some is used for small grain, alfalfa, and tame 
grasses. Corn is seldom grown, because of the erosion 
hazard. Management practices that help to control water 
erosion are stubble-mulch tillage, use of crop residue, and 
inclusion of grass and legumes in the cropping system 
about half the time. Trees for farmstead windbreaks are 
fairly well suited. (Capability unit [Ve-6; Silty range 
site; windbreak site 6) 

Barnes-Cresbard loams (0 to 3 percent slopes) (Bc).— 
This complex consists of well drained and moderately 
well drained soils on uplands. It occurs mainly south and 
west of Edgeley. Barnes loam makes up about 75 percent 
of the complex, and Cresbard loam about 15 percent. The 
ee consists of small areas of Svea loam and a Tonka silt 
oam. 

The Barnes soil, which occurs in slightly higher posi- 
tions than the Cresbard soil, is deep and well drained. It 
has high moisture-holding capacity and is moderately 
permeable. The Cresbard soil is moderately well drained 
and is somewhat droughty. It has a thick, medium- 
textured surface layer and a subsoil that contains a slowly 
permeable claypan. 

This complex is well suited to cultivated crops, such as 
wheat, oats, barley, rye, flax, corn, and alfalfa. Conserva- 
tion of moisture and maintenance of fertility and tilth 
are the main problems. Stubble-mulch tillage, manage- 
ment of crop residue, and fertilizing help to conserve 
moisture and maintain organic-matter content and fer- 
tility. Frequent inclusion of legumes and grasses in the 
cropping system helps to improve permeability of the 
Cresbard soil. Trees for field and farmstead windbreaks 


are well suited. (Capability unit IIc-6; Silty range site; 
windbreak site 2) 

Barnes, Gardena, and Eckman loams, level (0 to 3 
percent slopes) (BgA).—-This undifferentiated unit consists 
of deep, medium-textured soils on uplands, mainly in the 
east-central part of La Moure County. Barnes loam makes 
up about 50 percent of the acreage, and Gardena loam and 
Eckman loam make up the rest. Included in mapping 
were small areas of Svea loam and a Tonka silt loam. 

These soils have profiles like those described as typical 
of their respective series, except that in many places the 
Gardena and Eckman soils are underlain by glacial till 
at a depth of about 3 feet. They are well supplied with 
organic matter and plant nutrients, and they have high 
moisture-holding capacity. 

Most of this complex is cultivated. Wheat, oats, barley, 
rye, flax, corn, and alfalfa are the main crops. Conserva- 
tion of moisture and maintenance of fertility are the main 
management problems. Erosion is not a problem. Stubble- 
mulch tillage, management of crop residue, establishing 
windbreaks, and fertilizing are practices that help con- 
serve moisture and maintain fertility. Trees for field and 
farmstead windbreaks are well suited. (Capability unit 
TIc-6; Silty range site; windbreak site 2) 

Barnes-Renshaw loams, rolling (4 to 9 percent slopes) 
(BhC).—This complex occurs on undulating to rolling up- 
lands in La Moure County. Barnes loam makes up about 
60 percent of the complex, Renshaw loam about 35 per- 
cent, and Svea loam about 5 percent. Included in mapping 
were small areas of a Sioux loam. 

The Barnes loam has high moisture-holding capacity. 
The Renshaw loam is droughty because of the underlying 
sand and gravel. 

This complex is used mainly for crops, such as small 
grain, flax, corn, and alfalfa. Some areas are used for 
native pasture. Control of erosion and conservation of 
moisture are the main management problems. Stubble- 
mulch tillage, management of crop residue, stripcropping, 
establishing windbreaks, and fertilizing are practices that 
help to control erosion, conserve moisture, and maintain 
fertility. Trees are fairly well suited. (Capability unit 
TIIe-6; Silty range site; windbreak site 6) 

Barnes-Svea loams, undulating (3 to 6 percent slopes) 
(BnB).—This complex consists of deep, medium-textured, 
well drained and moderately well drained soils on undu- 
lating uplands. Barnes loam makes up about 65 percent 
of the complex, and Svea loam about 85 percent. The 
Barnes soil occupies the higher positions on the land- 
scape. Included in mapping were small areas of poorly 
dramed Tonka and Parnell soils in depressions and 
Hamerly soils in narrow bands around the depressions. 

These soils are resistant to wind erosion, but they are 
moderately susceptible to water erosion. They are well 
supplied with organic matter and plant nutrients, and 
they have high moisture-holding capacity. 

Most of this complex is cultivated. Wheat, oats, barley, 
rye, flax, corn, and alfalfa are well suited. The chief 
management problems are control of erosion, conserva- 
tion of moisture, and maintenance of organic-matter con- 
tent and fertility. Stubble-mulch tillage, management of 
crop residue, establishing windbreaks, and fertilizing are 
practices that help control erosion, conserve moisture, and 
maintain fertility. Trees for field and farmstead wind- 
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breaks are well suited. (Capability unit IIe-6; Silty 
range site; Barnes part is in windbreak site 2; Svea part 
is in windbreak site 1) 


Bearden Series 


The Bearden series consists of somewhat poorly 
drained calcareous soils on lake plains and on foot slopes 
and terraces in the James River Valley. These soils occur 
as nearly level to slightly depressed areas. They formed 
im medium-textured to moderately fine textured lake sedi- 
ments and melt-water deposits. ; 

In a typical profile the surface layer, about 8 inches 
thick, consists of very dark gray silt loam that is slightly 
calcareous. The next layer 1s very dark gray silt loam 
about 5 inches thick. The upper part of the underlying 
material consists of light-gray to gray, friable, very 
strongly calcareous silty clay loam. The lower part con- 
sists of slightly calcareous to strongly calcareous, pale- 
yellow to white, mottled silty clay loam. Pockets of 
gypsum crystals are common below a depth of 20 inches. 

Permeability is moderate in the surface layer but mod- 
erately slow in the underlying material. The moisture- 
holding capacity is high. The water table is within 5 feet 
of the surface during most of the year but near the sur- 
face in spring. 

Most of the acreage is used for crops, such as small 
grain, corn, flax, and alfalfa. Some areas that are affected 
by salinity or wetness are used for hay and pasture. 

Typical profile of Bearden silt loam in a cultivated 
field, 80 feet west and 0.17 mile north of the SE. corner 
of sec. 27, T, 129 N., R. 59 W. = 


Ap—0 to 8 inches, very dark gray (10YR 8/1) silt loam, black 
(10YR 2/1) when moist; moderate, medium, blocky 
and granular structure; slightly hard when dry, fri- 
able when moist, slightly sticky and slightly plastic 
when wet; abundant roots; slightly caleareocus; 
abrupt, smooth boundary ; sodium adsorption ratio 0.5. 

Ail—8 to 18 inches, very dark gray (10YR 3/1) silt loam, 
black (10Y¥R 2/1) when moist; moderate, medium, 
prismatic structure breaking to moderate, medium, 
blocky ; slightly hard when dry, friable when moist, 
slightly sticky and slightly plastic when wet; abun- 
dant roots; few, fine, prominent lime segregations ; 
slightly calcareous; clear, wavy boundary; sodinm 
adsorption ratio 0.9. 

Clca—13 to 28 inches, light-gray to gray (5¥ 6/1) silty clay 
loam, dark grayish brown (2.5Y¥ 4/2) when moist; 
moderate, medium, prismatie structure breaking to 
moderate, medium, blocky; slightly hard when dry, 
friable when moist, sticky and plastic when wet; 
plentiful roots; common pockets of gypsum crystals 
below a depth of 20 inches; very strongly calcareous; 
clear, wavy boundary; sodium adsorption ratio 7.3. 

C2ca—28 to 36 inches, mottled, pale-yellow (2.5Y 7/4 and 5Y 
7/3) silty clay loam, light olive brown and olive (2.5Y 
5/4 and 5Y 5/4) when moist; weak, medium, pris- 
matic structure breaking to moderate, medium, blocky ; 
hard when dry, friable when moist, sticky and plastic 
when wet; few roots; many, moderate, distinct lime 
Segregations and common pockets of. gypsum crystals; 
strongly calcareous; clear, wavy boundary; sodium 
adsorption ratio 15.0. 

C3—286 to 48 inches, mottled, pale-yellow (2.5Y¥ 8/4 and 7/3), 
light-gray, and white (SY 8/1) silty clay loam, light 
olive brown (2.5¥ 5/4) and light olive gray (5Y 6/2) 
when moist; hard when dry, firm when moist, sticky 
and plastic when wet; slightly calcareous to strongly 
calcareous; clear, wavy boundary; sodium adsorption 
ratio 18.4. 


C448 to 60 inches, mottled, pale-yellow (5Y 7/4) and white 
(N 8/0) silty clay loam, olive (5Y 5/4) and light gray 
to gray (N 7/0) and N 6/0) when moist; hard when 
dry, firm when moist, sticky and plastic when wet; 
common pockets of gypsum crystals; slightly caleare- 
ous to strongly calcareous; sodium adsorption ratio 
19.0. 


The surface layer ranges from § to 15 inches in thickness and 
from silt loam to silty clay loam in texture. The underlying 
material ranges from silt loam to silty clay loam. Medium and 
coarse sand occurs at a depth below 3 feet in some places. 
Stratified fine sandy loam to clay occurs at a depth below 8 
feet on low foot slopes in the James River Valley. 

Bearden soils developed in finer textured sediments than 
Glyndon and Borup soils, but in coarser textured sediments 
than Hegne and Fargo soils. They lack the noncalcareous to 
slightly calcareous subsoil of Overly and Gardena soils. They 
are better drained and less mottled than Colvin soils. 

Bearden silt loam (0 to 2 percent slopes) (Bo)—This 
soil occurs on lake plains and on lower foot slopes and 
bottom lands in the James River Valley. Included in 
mapping were areas of silty clay loam, which make up as 
much as 20 percent of the acreage. Also included were 
areas, less than 2 acres in size, of Overly, Colvin, and 
Glyndon soils. 

This soil has the profile described as typical of the 
series. 

This soil is moderately to highly susceptible to wind 
erosion because the limy material is granular. In some 
areas tillage has brought limy material into the surface 
layer, and there are many light-gray spots in cultivated 
fields. The water table is seasonally high. Wetness delays 
tillage in years when spring rainfall is heavy. 

Most of the acreage is used for crops, such as small 
grain, flax, corn, alfalfa, and tame grasses. Some of the 
wetter areas are used for hay and pasture. Trees are well 
suited. (Capability unit Ile4L; Silty range site; wind- 
break site 1) 

Bearden silt loam, saline (0 to 2 percent slopes) (Br).— 
This soil is on lake plains. Included in mapping were 
areas of silty clay loam, which make up about 5 percent 
of the acreage, Also included were areas, less than 2 acres 
in size, of Colvin and Glyndon soils, which contain a 
large amount of soluble salts in the surface layer and 
subsoil, 

This soil has a profile like that described as typical of 
the series, except that the surface layer and the upper 
part of the underlying material contain enough soluble 
salts to affect plant growth. 

Most of the acreage is used for hay and pasture, but 
some areas are cultivated, Salt-tolerant crops, such as 
barley, rye, oats, wheat, sudangrass, and millet, are suit- 
able. Frequent inclusion of sweetclover and alfalfa in 
the cropping system helps to lower the water table and 
reduce the salt content. Trees are poorly suited, but some 
are grown for farmstead windbreaks. (Capability unit 
IIs; Saline Subirrigated range site, windbreak site 8) 

Bearden-Exline complex (0 to 2 percent slopes) (Bs) — 
This complex occurs on lake plains. The Bearden soil 
occupies slightly higher positions than the Exline soil. 
Included in mapping were areas, less than 2 acres in size, 
of Glyndon and Colvin soils. 

Bearden silt loam makes up about 70 percent of the 
complex. It has a profile like that described as typical of 
the series, except that in some areas the surface layer and 
the upper part of the underlying material contain soluble 
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salts. The Exline soil makes up about 30 percent of the 
complex. This soil has a thin surface layer and a dense, 
slowly permeable claypan subsoil that has a. high content 
of soluble salts. The water table is within 3 feet of the 
surface in spring. 

Most of the complex is cultivated. Salt-tolerant crops, 
such as small grain, barley, rye, oats, and wheat, are 
suitable. Sweetclover and alfalfa help to improve perme- 
ability of the subsoil and lower the water table. In culti- 
vated areas of the Exline soil, tillage has brought ma- 
terial from the subsoil into the surface layer, and the sur- 
face is hard and crusty when dry and sticky when wet. 
Trees are poorly suited. (Capability unit IIIs-6P; Saline 
Subirrigated range site; windbreak site 8) 


Borup Series 


The Borup series consists of poorly drained and very 
poorly drained, calcareous soils. These soils occur as 
nearly level, slightly depressed areas on lake plains, in 
outwash channels in the central and eastern parts of La 
Moure County, and on lower foot slopes below terraces 
in the James River Valley. They formed in medium- 
textured lake sediments and in deposits left by glacial 
melt water. 

In a typical profile the surface layer, about 10 inches 
thick, consists of very dark gray to gray silt loam that is 
slightly calcareous to strongly calcareous. The next layer, 
about 14 inches thick, consists of gray silt loam that has 
weak, medium, subangular blocky structure. It is strongly 
calcareous. Below this is mottled, light olive-gray, slightly 
calcareous coarse sandy loam that has weak, coarse, 
angular blocky structure. The underlying material is 
grayish-brown, noncalcareous coarse sand and gravel. 

Permeability is moderate. The water table is within 3 
feet of the surface most of the year and at or near the 
surface in spring. 

Most of the acreage is used for hay and _ pasture. 
Drained areas can be used for small grain, flax, corn, and 
millet, which can be planted late in the season. Undrained 
areas are usually too wet for cultivation. The high water 
table and the Jack of suitable outlets make drainage 
difficult. 

Typical profile of Borup silt loam in a native pasture, 
about 80 feet east and 280 feet south of the SW. corner 
of sec. 4, T. 184 N., R. 64 W. 


A1—O to 5 inches, very dark gray (10YR 8/1) silt loam, black 
(10¥R 2/1) when moist; weak, coarse, prismatic 
structure and moderate, medium, crumb structure; 
soft when dry, friable when moist, slightly sticky and 
slightly plastic when wet; slightly calcareous; clear, 
smooth boundary. 

Al2ca—5 to 10 inches, gray (N 5/0) silt loam, very dark gray 
(10YR 3/1) when moist; weak, medium, subangular 
blocky structure; slightly hard when dry, friable when 
moist, slightly sticky and slightly plastic when wet; 
Strongly calcareous; gradual boundary. 

Clea—i0 to 24 inches, gray (N 6/0) silt loam, dark gray. (5Y 
4/1) when moist; weak, medium, subangular blocky 
structure; slightly hard when dry, friable when moist, 
slightly sticky and slightly plastic when wet; strongly 
calcareous ; gradual boundary. 

C2g—24 to 38 inches, light olive-gray (5Y 6/2) coarse sandy 
loam, olive gray (5¥Y 5/2) when moist; many, coarse, 
prominent, very dark grayish-brown (10YR 3/2, 
moist) mottles; weak, coarse, angular blocky struc- 


ture; slightly hard when dry, friable when moist; 
slightly calcareous; abrupt boundary. 

ITC3—88 to 60 inches, grayish-brown (2.5¥ 5/2) coarse sand 
and gravel, light olive brown (2.5Y 5/4) when moist; 
single grain; loose; noncalcareous. 


The surface layer ranges from 6 to 15 inches in thickness. 
The lower part has an accumulation of lime in places, The 
next layer ranges from very dark gray to gray in color and 
from 8 to 18 inches in thickness. In many areas coarse sand 
and gravel occur below a depth of 36 inches. This material is 
nonecaleareous in some places but is strongly calcareous in 
others. In places crystals of soluble salts and gypsum occur 
throughout the profile. 


Borup soils developed in coarser textured material than 
Colvin soils but in finer textured material than Arveson soils. 
They are more poorly drained than Glyndon soils, and they 
have more mottles in their substratum than those soils. They 
lack the noncalcareous subsoil of Tiffany and Perella soils. 

Borup silt loam (0 to 2 percent slopes) (8t)—This soil 
occurs in outwash channels in the central and eastern 
parts of La Moure County, on lower foot slopes in the 
James River Valley, and on lake plains. It is poorly 
drained. In some small areas the surface layer and sub- 
soil contain soluble salts that have a slight to moderate 
effect on plant growth. Included in mapping were small 
areas of Glyndon silt loam, Bearden silt Joam, Colvin 
silty clay loam, and Perella loam. 

This soil has the profile described as typical of the 
series. It is well supplied with organic matter and plant 
nutrients. The water table rises to within 2 feet of the 
surface after rapid snowmelt or heavy rains. 

Drained areas are well suited to cultivated crops. Small 
grain, corn, flax, millet, and alfalfa are the main crops. 
Undrained areas are used mainly for hay and pasture. 
(Capability unit IIw-4L; Subirrigated range site; wind- 
break site 8) 

Borup silt loam, very poorly drained (0 to 2 percent 
slopes) (Bv)—This soil is in shallow depressions on lake 
plains. The water table is at or slightly below the surface 
throughout most of the growing season. 

This soil is suited to hay and pasture. Drained areas are 
suitable for cultivation, but outlets generally are not 
available. The native vegetation consists mainly of slough 
grasses, sedges, and rushes. (Capability unit Vw-WL; 
Wetlands range site; windbreak site 8) 


Buse Series 


The Buse series consists of excessively drained, medium- 
textured soils on hilly uplands in the northwestern part 
of La Moure County and on steep upper slopes in the 
James River Valley. These soils formed in glacial till. 

In a typical profile the surface layer, about 5 inches 
thick, consists of very dark gray, noncalcareous loam. The 
next layer, about 7 inches thick, is light brownish-gray, 
friable loam that has moderate, medium, prismatic strue- 
ture. It is strongly calcareous. Below this is light-gray, 
strongly calcareous, friable loam that has moderate, medi- 
um, blocky structure. Light yellowish-brown, strongly 
calcareous, friable loam begins at a depth of about 18 
inches. This material is mottled with olive yellow and 
yellowish brown. 

Permeability is moderate in the surface layer, but it is 
moderately slow below a depth of about 5 inches. The 
moisture-holding capacity is high, but the soil is droughty 
because runoff is rapid. 
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Buse soils are used mainly for pasture, but the less 
sloping areas associated with Barnes soils are used for 
small grain, flax, and alfalfa. 

Typical profile of a Buse loam, about 0.5 mile west and 
180 feet south of the NE. corner of sec. 9, T. 184 N., R. 
65 W. 


A1—O0 to 5 inches, very dark gray (10YR 3/1) loam, black 
(10YR 2/1) when moist; weak, coarse, prismatic 
structure breaking to moderate, medium, granular 
and crumb structure; soft when dry, friable when 
moist, slightly sticky and slightly plastic when wet; 
noncalecareous; clear, wavy boundary. 

C1—5 to 12 inches, light brownish-gray (2.5Y 6/2) loam, dark 
grayish brown (2.5Y 4/2) when moist; moderate, 
medium, prismatic structure; soft when dry, friable 
when moist, slightly sticky and slightly plastic when 
wet; strongly calcareous; gradual, wavy boundary. 

C2ca—12 to 18 inches, light-gray (2.5Y 7/2) loam, light olive 
brown (2.5Y 5/4) when moist; moderate, medium, 
blocky structure; soft when dry, friable when moist, 
slightly sticky and slightly plastic when wet; very 
strongly calcareous; gradual, wavy boundary. 

C3—18 to 60 inches, light yellowish-brown (2.5¥ 6/4) loam, 
light olive brown (2.5¥ 5/4) when moist; few, medi- 
um, distinct, olive-yellow (2.5Y 6/8, moist) and yellow- 
ish-brown (10YR 5/8, moist) mottles; massive; soft 
when dry, friable when moist, slightly sticky and 
slightly plastic when wet; strongly caleareous. 


The surface layer ranges from 3 to 6 inches in thickness. It 
is noncaleareous to slightly calcareous. The next layer has an 
accumulation of lime in places. This material is strongly cal- 
careous to very strongly calcareous. The underlying material 
has a zone of lime accumulation in places and is strongly to 
very strongly calcareous. 


Buse soils are closely associated with the well-drained 
Barnes soils, but they lack a B horizon, which Barnes soils 
have, Also, they have a zone of accumulated lime nearer the 
surface than in Barnes soils. The material below the surface 
layer has less lime than that below the surface layer of 
Hamerly soils. 

Buse-Barnes loams, steep (15 to 30 percent slopes) 
(BvE).—-This complex occurs on hilly uplands, mainly in 
the northwestern part of La Moure County and on steep 
upper slopes in the James River Valley (fig. 3). Buse 
loam makes up about 55 percent of the complex, and 
Barnes loam about 45 percent. The Buse soil is on hilltops 
and steep upper slopes, and the Barnes soil occupies the 
milder slopes. Included in mapping were small areas of 
Svea loam in draws and on lower slopes and areas of 
Sioux soils on upper slopes. 

The Barnes soil has a profile like that described as 
typical of the Barnes series, except that the surface layer 
is thinner and lime is near the surface. Runoff is rapid, 
and the soils are highly susceptible to water erosion if 
cultivated. 

Most of the complex is used for native pasture. The 
native vegetation consists mainly of little bluestem, 
needle-and-thread, plains muhly, side-oats grama, and 
blue grama. Proper stocking of the range and controlled 
grazing help to maintain good stands of native grasses. 
Areas that have been cultivated should be reseeded to 
grass. (Capability unit VIe-Tsi; Thin Silty range site; 
windbreak site 8) 


Figure 3,—-Landscape of Buse-Barnes loams, steep. This area is on upper slopes in the James River Valley, near Adrian. 
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Cavour Series 


The Cavour series consists of somewhat poorly drained, 
saline soils that occur as nearly level areas or slight de- 
pressions on till plains in La Moure County. These soils 
formed in medium-textured to moderately fine textured 
glacial till. 

In a typical profile the surface layer, about 5 inches 
thick, consists of dark-gray, noncalcareous loam. The sub- 
surface layer, about 1 inch thick, consists of gray, very 
friable, noncalcareous loam that has moderate, medium, 
platy structure. The subsoil, about 12 inches thick, is very 
dark gray, noncalcareous, firm silty clay loam that has 
strong, coarse, columnar structure in the upper part and 
moderate, medium, angular blocky structure in the lower 
part. Salts and gypsum occur in the lower part. The upper 
part of the underlying material is pale-yellow silt loam 
that contains lime concretions and is strongly calcareous. 
The lower part is light yellowish-brown, strongly cal- 
careous loam. 

Permeability is very slow. The subsoil restricts roots 
and penetration of water. The water table is within 5 feet 
of the surface throughout the year and is at or near the 
surface in spring. 

Most of the acreage is used for hay and pasture. In 
some areas these soils are cultivated along with adjoining 
Barnes and Cresbard soils, Tillage brings material from 
the claypan into the surface layer, and the soil is hard 
and cloddy when dry and sticky when wet. These areas 
are conspicuous in cultivated fields because they occur as 
slick spots. They are unproductive because of poor tilth, 
slow permeability, and high salt content. 

Typical profile of a Cavour loam in an area of native 
grasses, about 0.15 mile north and 210 feet west of the SE. 
corner of sec. 15, T. 186 N., R. 59 W. 


A1—0 to 5 inches, dark-gray. (10YR 4/1) loam, black (10YR 
2/1) when moist; weak, coarse, subangular blocky 
structure and weak, medium, crumb structure; slight- 
ly hard when dry, friable when moist, slightly sticky 
and slightly plastic when wet; noncalcareous; clear, 
irregular boundary. 

A2—5 to 6 inches, gray (10YR 5/1) loam, very dark gray 
(10YR 3/1) when moist; moderate, medium, platy 
structure; soft when dry, very friable when moist; 
noncaleareous; Clear, irregular boundary. 

B21—6 to 10 inches, very dark gray (10YR 3/1) silty clay 
loam, black (10¥R 2/1) when moist; strong, coarse, 
columnar structure; very hard when dry, firm when 
moist, sticky and plastic when wet; noncaleareous; 
clear, wavy boundary. 

B22sa—10 to 18 inches, very dark gray (N 3/0) silty clay 
loam, black (N 2/0) when moist; moderate, medium, 
angular blocky structure breaking to strong, fine, 
subangular blocky; very hard when dry, firm when 
moist, sticky and plastic when wet; many crystals 
and threads of salts and gypsum; noncalcareous; 
gradual, wavy boundary. 

Clca—18 to 36 inches, pale-yellow (2.5Y¥ 7/4) silt loam, light 
olive brown (2.5¥ 5/4) when moist; massive; hard 
when dry, firm when moist, slightly sticky and slightly 
plastic when wet; very strongly calcareous; many 
lime concretions; gradual, wavy boundary. 

C2—36 to 60 inches, light yellowish-brown (2.5Y 6/4) loam, 
olive brown (2.5Y 4/4) when moist; many, coarse, 
prominent mottles of yellowish brown (10YR 5/8, 
moist) ; massive; hard when dry, firm when moist, 
Slightly sticky and slightly plastic when wet; strongly 
calcareous; few lime concretions. 


The surface layer ranges from 3 to 6 inches in thickness, and 
the subsurface layer, from less than 1 ineh to 2 inches. The 
subsoil ranges from 6 to 16 inches in thickness, and from silty 
clay loam to silty clay in texture. The underlying material is 
moderately saline to strongly saline. It ranges from loam to 
clay loam in texture. 

Cavour soils have a thinner surface layer than Cresbard soils, 
and the structure of their subsoil differs from that of those 
soils. Cavour soils developed in glacial till, rather than in 
glacial melt-water deposits, which was the parent material 
of Exline soils, 

Cavour complex (0 to 3 percent slopes) (Ca).—This 
complex occurs on glacial till plains, mainly in the central 
and eastern parts of La Moure County. Cavour loam 
makes up 75 to 85 percent of the acreage. Included in 
mapping were small areas of Svea loam, Hamerly loam, 
and a Tonka silt loam. 

This complex is used mainly for hay and pasture. Al- 
though it is not suitable for cultivation, some of the com- 
plex is used for cultivated crops. There are many slick 
spots, which are hard and cleddy when dry and sticky 
when wet. Permeability is slow, and tilth is poor. Trees 
are poorly suited. (Capability unit VIs-SS; Saline Sub- 
irrigated range site; windbreak site 8) 


Claire Series 


The Claire series consists of well-drained to excessively 
drained, nearly level to sloping soils on terraces in the 
James River Valley. These soils formed in coarse-textured 
glacial outwash. Most areas are in La Moure County. 

In a typical profile the surface layer, about 6 inches 
thick, consists of very dark brown coarse sandy loam. The 
subsurface layer, about 3 inches thick, consists of very 
dark brown, very friable coarse sandy loam that has 
weak, coarse, blocky structure. Below this is loose, dark- 
brown loamy coarse sand about 8 inches thick. The sub- 
soil of an old buried soil underlies this material. It con- 
sists of very dark grayish-brown, very friable loamy 
coarse sand that has moderate, medium, prismatic struc- 
ture. The underlying material is loose, varicolored, cal- 
careous fine gravel, 

These soils absorb water readily, but they are droughty 
because the moisture-holding capacity is low. The organic- 
matter content and the supply of plant nutrients are low. 

Most of the acreage is used for hay, but some areas are 
cultivated. Crops are poorly suited because there is not 
enough rainfall. These soils are highly susceptible to 
wind erosion, and management practices that include ero- 
sion control are needed. 

Typical profile of Claire sandy loam, 800 feet south 
and 700 feet east of the NW. corner of sec. 17, T. 183 N., 
R. 60 W. 


Ap—0 to 6 inches, very dark brown (10YR 2/2, moist) coarse 
sandy loam; single grain; loose, nonsticky; abrupt, 
smooth boundary. 

A1—6 to 9 inches, very dark brown (10YR 2/15, moist) coarse 
sandy loam; weak, coarse, blocky structure; very 
friable; clear, wavy boundary. 

C1i—9 to 17 inches, dark-brown (10YR 4/3, moist) loamy 
coarse sand; single grain; loose; clear, smooth 
boundary. 

C2—I7 to 34 inches, very dark grayish-brown (10YR 3/2, 
moist) loamy coarse sand; weak, medium, prismatic 
structure ; very friable, slightly sticky and nonplastic; 
gradual boundary. 
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IIC2—34 to 60 inches, varicolored fine gravel; single grain; 
loose ; calcareous. 

The surface layer is very dark brown to black in color and 
sandy loam or coarse sandy loam in texture. It ranges from 
2 to 15 inches in thickness. The buried layer ranges from dark 
brown to very dark grayish brown in color. In places it has 
weakly developed structure. The underlying material is coarse 
sand or stratified coarse sand and gravel. Shale fragments are 
common in the substratum. 

Claire soils developed in coarser textured parent material 
than Maddock and Hecla soils. They are deeper and have a 
coarser textured subsoil than Arvilla soils. 


Claire sandy loam (0 to 8 percent slopes) (Ce).—This 
soil is on terraces in the James River Valley. Small areas 
are eroded, and the subsoil is exposed in places, There is 
an accumulation of soil material along field boundaries 
and fence lines. Included in mapping were areas, 2 acres 
or less in size, of an Arvilla sandy loam, a Hecla sandy 
loam, and a Maddock loamy fine sand. 

Most of the acreage is used for hay and pasture, but 
some areas are cultivated. This soil is droughty and sus- 
ceptible to wind erosion, It is fairly well suited to crops. 
Stubble-muich tillage, management of crop residue, strip- 
cropping, establishing windbreaks, and frequent inclusion 
of grasses and legumes in the cropping system are prac- 
tices that help to control erosion and to maintain the 
organic-matter content and fertility. (Capability unit 
TITes-8; Sandy range site; windbreak site 5) 


Colvin Series 


The Colvin series consists of poorly drained and very 
poorly drained, nearly level, calcareous soils in shallow 
depressions and swales, in melt-water channels on glacial 
lake plains and outwash plains and terraces, and on 
lower valley side slopes. These soils formed in moderately 
fine textured melt-water deposits and lake sediments. 

In a typical profile the surface layer, about 10 inches 
thick, consists of dark-gray, slightly calcareous silty clay 
loam. The next layer, about 8 inches thick, consists of 
gray, friable, very strongly calcareous silty clay loam 
that has weak, coarse, prismatic structure breaking to 
weak, medium, angular blocky. It contains many lime 
concretions. Below this is light-gray, slightly calcareous, 
firm silty clay loam. This material contains a few gypsum 
crystals. It is mottled below a depth of 33 inches. 

Permeability is moderately slow. The water table is at 
or near the surface in spring and after heavy rainfall. It 
is within 2 or 3 feet of the surface throughout most of the 
growing season, 

Most of the acreage is used for native pasture and hay. 
The soils are not suitable for cultivated crops unless they 
are drained. 

Typical profile of Colvin silty clay loam, 60 feet east 
and 70 feet north of the SW. corner of sec. 18, T. 186 N., 
R. 60 W. 

A1—0 to 10 inches, dark-gray (10YR 4/1) silty clay loam, 
black (10YR 2/1) when moist; weak, coarse, pris- 
matic structure breaking to moderate, medium, crumb 
structure; hard when dry, friable when moist, sticky 
and plastie when wet; slightly calcareous; clear, wavy 
boundary. . 

Cica—10 to 18 inches, gray (10YR 6/1) silty clay loam, gray 
(10YR 5/1) when moist; weak, coarse, prismatic 
structure breaking to weak, medium, angular blocky; 
hard when dry, friable when moist, sticky and plastic 


when wet; very strongly calcareous; common lime 
concretions; gradual, wavy boundary. 

C2g—18 to 33 inches, light-gray (5Y 7/2) silty clay loam, light 
olive gray (5Y 6/2) when moist; weak, coarse, angu- 
lar blocky structure ; hard when dry, firm when moist, 
sticky and plastic when wet; slightly caleareous ; 
gradual, wavy boundary. 

C3g—-33 to 50 inches, light-gray (5Y 7/2) silty clay loam, olive 
gray (5¥ 5/2) when moist; many, medium, distinct 
mottles of dark yellowish brown (10YR 4/4, moist) ; 
hard when dry, firm when moist, sticky and plastic 
when wet; slightly caleareous; few gypsum crystals 
in lower part of horizon; gradual, wavy boundary. 

C4g—-50 to 60 inches, light-gray (5Y 7/2) silty clay loam, 
Olive gray (SY 5/2) when moist; many, coarse, prom- 
inent mottles of dark brown (7.5YR 4/4, moist) ; hard 
when dry, firm when moist, sticky and plastic when 
wet; slightly calcareous. 

The surface layer ranges from 6 to 14 inches in thickness, 
and from silt loam to silty clay loam in texture. In places this 
layer is strongly caleareous and contains an accumulation of 
lime. The Clea horizon ranges from very dark gray to gray 
in color and from 6 to 20 inches in thickness. Below a depth 
of 36 inches the texture ranges from silty clay to coarse sand. 
Crystals of soluble salts and gypsum occur throughout the 
profile in some places. The underlying material is very strongly 
calcareous to slightly calcareous. 

Colvin soils are finer textured than Borup soils but are 
coarser textured than Grano and Hegne soils. They are more 
poorly drained and contain more mottles than Bearden soils. 
They have a zone of lime accumulation, which Perella soils 
lack. The lime is nearer the surface than in Lamoure and 
Rauville soils. 


Colvin silty clay loam (0 to 2 percent slopes) (Ch).— 
This soil occurs as nearly level areas or depressions on 
outwash plains and terraces, in melt-water channels and 
on lake plains. It is poorly drained. Included in mapping 
ia: small areas of Bearden silt loam and Borup silt 
oam. 

This soil has the profile described as typical of the 
series. ‘The surface layer is silty clay loam in most, places, 
but it is silt loam in about 20 percent of the acreage. The 
water table rises to within 2 feet of the surface during 
periods of rapid snowmelt or heavy rainfall. The supply 
of organic matter and plant nutrients is good. 

Drained areas are well suited to small grain, corn, flax, 
millet, and alfalfa; undrained areas are better suited to 
hay and pasture. The native grasses are mainly big blue- 
stem, switchgrass, prairie cordgrass, lowland sedges, and 
slender wheatgrass. Some undrained areas are used for 
small grain or other crops that can be planted late in the 
season. Erosion is not a problem. (Capability unit IIw- 
4L; Subirrigated range site; windbreak site 8) 

Colvin soils, saline (0 to 2 percent slopes) {Co).—These 
soils occur as nearly level areas or depressions on lake 
plains. They are poorly drained. The surface layer is silty 
clay loam in about 70 percent of the acreage and silt loam 
in about 30 percent. Included in mapping were areas, less 
ee 2 acres in size, of Bearden silt loam and Borup silt 
oam. 

The dominant soil has a profile like that described as 
typical of the series, except that it contains enough soluble 
salts to affect plant growth. The water table is within 2 or 
3 feet of the surface throughout most of the growing 
season, 

Most of the acreage is in native grasses, mainly Nuttall 
alkaligrass, inland saltgrass, western wheatgrass, slender 
wheatgrass, and plains bluegrass. Drained areas are suit- 
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able for salt-tolerant crops, such as barley, rye, oats, 
wheat, alfalfa, and sweetclover. Trees are poorly suited, 
(Capability unit IIIws-4; Saline Subirrigated range 
site; windbreak site 8) 

Colvin soils, very poorly drained (0 to 2 percent 
slopes) (Cs]—These soils occur as depressed areas on lake 
plains and on lower side slopes in the James River Valley. 

These soils have a profile like that described as typical 
of the series, except that in about 10 percent of the acre- 
age the salt content is high enough to affect plant growth. 
The surface layer is silty clay loam in most places, but 
it is silt loam in more than 35 percent of the acreage. The 
water table is at or near the surface throughout most of 
the growing season. 

Nearly all the acreage is in native hay and pasture. The 
vegetation consists mainly of slough grasses, rushes, and 
sedges. These soils are too wet to be cultivated, and drain- 
age generally is not practical, because outlets are not avail- 
able. Trees are not suited, (Capability unit Vw-WL; 
Wetlands range site; windbreak site 8) 


Cresbard Series 


The Cresbard series consists of moderately well drained 
to somewhat poorly drained, nearly level soils in slight 
depressions on glacial uplands in La Moure and Dickey 
Counties. These soils have a claypan. They formed in 
medium-textured to moderately fine textured glacial till. 

In a typical profile the surface layer, about 6 inches 
thick, consists of dark-gray, noncalcareous loam. The sub- 
surface layer, about 1 inch thick, consists of gray, non- 
calcareous, very friable silt loam that has weak, thin, 
platy structure. The subsoil, about 17 inches thick, con- 
sists of dark grayish-brown, noncalcareous, friable clay 
loam that has moderate, medium, prismatic structure. 
The underlying material consists of light yellowish- 
brown, friable to firm clay loam that contains gypsum 
erystals. This material is very strongly calcareous to 
strongly calcareous. 

Permeability is slow. The claypan in the subsoil re- 
stricts roots and penetration of water. The water table is 
within 5 feet of the surface in spring. 

Most areas of Cresbard soils are cultivated along with 
adjoining Barnes and Cavour soils. Small grain, flax, 
corn, and alfalfa are fairly well suited. 

Typical profile of a Cresbard loam, about 2,440 feet 
north and 420 feet east of the SW. corner of sec. 24, T. 
184 N., R. 64 W. 


Ap—0 to 6 inches, dark-gray (10YR 4/1) loam, black (10YR 
2/1) when moist; weak, medium, granular structure ; 
soft when dry, friable when moist, slightly sticky and 
slightly plastic when wet; noncalecareous; clear, 
irregular boundary. 

A2—6 to 7 inches, gray (1OYR 5/1) silt loam, dark gray (10YR 
4/1) when moist; weak, thin, platy structure; soft 
when dry, very friable when moist; noncalcareous ; 
clear, broken boundary. 

B21—7 to 15 inches, dark grayish-brown (10YR 4/2) clay 
loam, dark brown (10YR 4/3) when moist; upper 
part of peds coated with gray (10YR 5/1) ; moderate, 
medium, prismatic structure breaking to moderate, 
fine, angular blocky; hard when dry, firm when moist, 
sticky and plastic when wet; noncaleareous; gradual 
boundary. 

B22--15 to 24 inches, dark grayish-brown (10YR 4/2) clay 
loam, dark brown (10¥R 4/3) when moist; moderate, 


medium, prismatic structure breaking to moderate, 
fine, angular blocky; hard when dry, friable when 
moist, sticky and plastic when wet; noncalcareous; 
clear, wavy boundary. 

Clca—24 to 48 inches, light yellowish-brown (2.5Y 6/4) clay 
loam, light olive brown (2.5Y 5/4) when moist; weak, 
coarse, prismatic structure breaking to weak, fine, 
angular blocky; hard when dry, friable when moist, 
sticky and plastic when wet; very strongly calcare- 
ous ; common nests of gypsum crystals; gradual, wavy 
boundary. 

C2cs—48 to 60 inches, light yellowish-brown (2.5Y 6/4) clay 
loam, light olive brown (2.5Y 5/4) when moist; many, 
medium, distinct mottles of yellowish red (5YR 5/8, 
moist) ; massive; hard when dry, firm when moist, 
sticky and plastic when wet; strongly calcareous; 
many nests of gypsum crystals. 


The surface layer ranges from 6 to 10 inches in thickness. 
The subsurface layer ranges from less than 1 inch to 8 inches 
in thickness. In some places it is discontinuous and has been 
mixed with the surface layer in cultivation. The subsoil ranges 
from § to 20 inches in thickness. The underlying material 
ranges from loam to clay loam in texture. 

Cresbard soils are closely associated with Cavour soils, but 
their subsoil differs in structure from that of those soils. They 
resemble Aberdeen soils, but they formed in glacial till, rather 
than in deposits left by glacial melt water. Cresbard soils 
differ from Svea soils in having a leached subsurface layer 
and a claypan in the subsoil. 

Cresbard, Barnes, and Cavour loams (0 to 3 percent 
slopes) (Cu).—This unit occurs on glacial till plains 
throughout La Moure County. Cresbard loam makes up 
35 to 65 percent of the unit, Barnes loam 15 to 60 percent, 
and Cavour loam 5 to 20 percent. Barnes and Cresbard 
soils are dominant in the western part of La Moure 
County, and Cresbard and Cavour soils are dominant in 
the eastern part. In cultivated fields, Cavour soils occur 
as slick spots that are hard and cloddy when dry and 
sticky when wet. Included in mapping were small areas 
of Svea loam, Hamerly loam, and a Tonka loam. Svea 
loam makes up as much as 10 percent of the acreage in 
some places. 

The Barnes soil is deep. It has high moisture-holding 
capacity. The Cresbard soil is somewhat droughty because 
it is moderately deep to a slowly permeable claypan that 
restricts roots and penetration of water. The Cavour soil 
has a thin surface layer and a subsoil that contains a 
dense, slowly permeable claypan. 

These soils are fairly well suited to cultivation. Man- 
agement practices are needed to improve permeability of 
Cresbard and Cavour soils, to improve tilth; and to main- 
tain organic-matter content and fertility. Among these 
practices are frequent inclusion of deep-rooted legumes 
and grasses in the cropping system, stubble-mulch tillage, 
management of crop residue, and fertilizing. These soils 
are poorly suited to field or farmstead windbreaks. (Ca- 
pability unit IITs-6P; Silty range site; windbreak site 8) 

Cresbard and Cavour loams (0 to 3 percent slopes) 
(Cv) This undifferentiated unit occurs on glacial till 
plains in the south-central part of La Moure County near 
Edgeley and north and east of Oakes in Dickey County. 
Cresbard loam makes up about 60 percent of the complex, 
and Cavour loam about 20 percent. Barnes loam, Edgeley 
loam, Svea loam, and a Tonka silt loam make up the rest. 

Most of the acreage is cultivated, but the claypan of 
the Cresbard and Cavour soils restricts roots and penetra~ 
tion of water. Small grain, flax, and alfalfa are the main 
crops. Frequent inclusion of deep-rooted legumes and 
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grasses in the cropping system and application of manure 
help to improve permeability. Stubble-mulch tillage and 
management of crop residue help to control wind erosion. 
Some areas are used for hay and pasture. Trees are poorly 
suited, but some have been planted for farmstead wind- 
breaks. The hazard of wind erosion is slight. (Capability 
unit ITIs-6P; Silty range site; windbreak site 8) 


Divide Series 


The Divide series consists of moderately well drained 
to somewhat poorly drained, calcareous soils in nearly 
level areas and slight depressions on outwash plains and 
stream terraces, These soils formed in medium-textured 
deposits left by glacial melt water. They are underlain 
by coarse sand and gravel. They receive seepage from 
higher lying soils. 

In a typical profile the surface layer, about 9 inches 
thick, consists of very dark gray, weakly calcareous loam. 
The next layer, about 5 inches thick, consists of gray, 
strongly calcareous, friable loam that has weak, coarse, 
prismatic structure. Below this is a layer, about 8 inches 
thick, of gray, friable, strongly calcareous loam that has 
weak, coarse, prismatic structure. This is underlain by 
light-gray, strongly calcareous loamy coarse sand that 
grades to light olive-brown, slightly calcareous coarse 
sand and gravel. 

Permeability is moderate above the sand and gravel 
substratum; then it is very rapid. The water table is with- 
in 5 feet of the surface most of the year and at or near 
the surface in spring and early in summer. The moisture- 
holding capacity is low to moderately high depending on 
the depth to the gravel substratum. 

The soils are somewhat droughty because of the under- 
lying sand and gravel, but most of the acreage is culti- 
vated. Small grain, corn, flax, and alfalfa are fairly well 
suited. A seasonally high water table provides a good 
supply of moisture in spring and early in summer. 

Typical profile of Divide loam, about 0.5 mile west and 
780 feet south of the NE. corner of sec. 7, T. 186 N., R. 
60 W. 


AlI—0O to 9 inches, very dark gray (10YR 3/1) loam, black 
(LOYR 2/1) when moist; weak, coarse, prismatic 
structure breaking to moderate, medium, crumb struc- 
ture; soft when dry, friable when moist, slightly 
sticky and slightly plastic when wet; weakly calcare- 
ous; gradual, wavy boundary. 

ACca—9 to 14 inches, gray (10YR 5/1) loam, very dark gray 
(10XYR 3/1) when moist; weak, coarse, prismatic 
structure breaking to weak, medium, subangular 
blocky; soft when dry, friable when moist, slightly 
sticky and slightly plastic when wet; strongly cal- 
careous; gradual, wavy boundary 

Cica—14 to 22 inches, gray (10YR 6/1) loam, dark gray 
(LOYR 4/1) when moist; weak, coarse, prismatic 
structure breaking to weak, medium, subangular 
blocky ; soft when dry, friable when moist, slightly 
sticky and slightly plastic when wet; strongly cal- 
careous; clear, wavy boundary. 

II1C2—22 to 86 inches, light-gray (2.5Y 7/2) loamy coarse 
sand, light olive brown (2.5¥ 5/4) when moist; single 
grain; slightly hard when dry, very friable when 
moist; strongly calcareous ; gradual, smooth boundary. 

TIC3—386 to 60 inches, light olive-brown (2.5Y 5/6) coarse 
sand and gravel, light olive brown (2.5Y 5/4) when 
moist; single grain; loose when dry or moist; slightly 
calcareous. 


The surface layer ranges from 7 to 14 inches in thickness. 
It is noncalcareous in some profiles and moderately calcareous 
in others. The ACca horizon ranges from 5 to 18 inches in 
thickness and from sandy loam to silt loam in texture. The 
depth to the coarse sand and gravel ranges from 20 to 36 
inches. The upper part of this material is strongly calcareous, 
but it becomes less calcareous with depth. 

Divide soils are deeper to sand and gravel than Sioux soils. 
They are distinguished from Glyndon and Hamerly soils by 
the substratum of sand and gravel. 

Divide loam (0 to 2 percent slopes) [Dd].—This soil is 
in nearly level areas or in slight depressions on outwash 
plains and terraces in the central and eastern parts of La 
Moure County and on low terraces in the James River 
Valley. Included in mapping were small areas of Ren- 
shaw loam and Spottswood loam. 

Most of the acreage is cultivated. Small grain, corn, 
flax,.and alfalfa are fairly well suited. This soil is some- 
what droughty because of the underlying sand and gravel, 
and it is moderately susceptible to wind erosion if not 
protected. Stubble-mulch tillage, management of crop 
residue, stripcropping, and establishing windbreaks are 
practices that help to conserve moisture and control wind 
erosion. Trees for field and farmstead windbreaks are well 
suited. (Capability unit ITIs-4L; Silty range site; wind- 
break site 1) 


Eckman Series 


The Eckman series consists of deep, well-drained soils 
on uplands scattered throughout La Moure County, on 
alluvial fans and foot slopes in the James River Valley, 
and on lake plains. These soils are nearly level, undulat- 
ing, and sloping. They formed in medium-textured de- 
posits left by glacial melt water. 

In a typical profile the surface layer consists of dark- 
gray loam about 6 inches thick. The subsoil, about 8 
inches thick, is dark grayish-brown, friable loam that has 
moderate, coarse, prismatic structure. The underlying ma- 
terial is light yellowish-brown loam to very fine sandy 
loam. It is strongly calcareous to a depth of about 22 
inches, then it is slightly calcareous. Faint, gray mottles 
begin at a depth of about 22 inches, and prominent, dark- 
brown mottles begin at a depth of about 44 inches. 

” Permeability is moderate, and the moisture-holding 
capacity is moderately high to high. These soils are well 
supplied with organic matter and plant nutrients. 

Most of the acreage is cultivated. Small grain, corn, 
flax, and alfalfa are the main crops. These are among the 
most productive soils in the Survey Area. 

Typical profile of an Eckman loam, 950 feet north and 
75 feet east of the SW. corner of sec. 4, T. 133 N., R. 61 W. 


A1—0 to 6 inches, dark-gray (10YR 4/1) loam, black (10YR 
2/1) when moist; weak, coarse, subangular blocky 
structure breaking to moderate, medium, crumb; 
slightly hard when dry, friable when moist, slightly 
sticky and slightly plastic when wet; clear, smooth 
boundary. 

B2—6 to 14 inches, dark grayish-brown (10YR 4/2) loam, very 
dark grayish brown (10YR 8/2) when moist; moderate, 
coarse, prismatic structure breaking to weak, fine, 
subangular blocky; slightly hard when dry, friable 
when moist, slightly sticky and slightly plastic when 
wet; gradual, wavy boundary. 

Cica—14 to 22 inches, light yellowish-brown (2.5Y¥ 6/4) loam, 
light olive brown (2.5¥ 5/4) when moist; weak, 
coarse, prismatic structure breaking to weak, medium, 
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subangular blocky; slightly hard when dry, friable 
when moist, slightly sticky and slightly plastic when 
wet; strongly calcareous; gradual, wavy boundary. 

C2—22 to 44 inches, light yellowish-brown (2.5Y 6/4) loam, 
light olive brown (2.5Y 5/4) when moist; few, fine, 
faint mottles of gray (SY 5/1, moist) ; weak, medium, 
subangular blocky structure; slightly hard when dry, 
friable when moist, slightly sticky and slightly plas- 
tic when wet; slightly calcareous; smooth, wavy 
boundary. 

C3—44 to 60 inches, light yellowish-brown (2.5¥ 6/4) very 
fine sandy loam, light olive brown (2.5Y 5/4) when 
moist; few, coarse, prominent, dark-brown (7.5YR 
4/4, moist) mottles; slightly hard when dry, friable 
when moist; slightly calcareous. 


The surface layer ranges from 5 to 10 inches in thickness 
and from very fine sandy loam to silt loam in texture. The 
subsoil ranges from very dark grayish brown to very dark 
brown in color and from 7 to 20 inches in thickness. The tex- 
ture ranges from loam to silt loam. A zone of lime accumula- 
tion generally occurs just below the subsoil, but in some pro- 
files it is deeper. The substratum ranges from fine sand to 
clay loam in texture. In some places the glacial melt-water 
deposits are underlain by glacial till at a depth of 30 inches 
or more, 

Eckman soils are better drained than Gardena soils, and 
they generally have a thinner surface layer. They are finer 
textured than Egeland soils but coarser textured than Great 
Bend soils. ‘They are similar to Barnes soils, except that they 
formed in deposits left by glacial melt water rather than in 
glacial till. 

Eckman loam, level (0 to 2 percent slopes) (EaA).— 
This soil is on alluvial fans in the James River Valley 
and on lake plains. Included in mapping were areas, less 
than 2 acres in size, of Gardena loam. 

This soil has the profile described as typical of the 
series. 

Most of the acreage is cultivated. Small grain, corn, 
flax, and alfalfa are the main crops. Conservation of 
moisture and maintenance of the organic-matter content 
and fertility are the main problems. Stubble-mulch till- 
age, management of crop residue, establishing wind- 
breaks, and fertilizing are practices that help conserve 
moisture and maintain fertility. Trees for field and farm- 
stead windbreaks are well suited. (Capability unit ITc-6; 
Silty range site; windbreak site 2) 

Eckman loam, gently sloping (3 to 6 percent slopes) 
(EaB).-This soil is on alluvial fans and side slopes in the 
James River Valley, on lake plains, and on uplands. In- 
cluded in mapping were areas, less than 2 acres in size, 
of Gardena loam and Barnes loam. 

The surface layer averages about 7 inches in thickness, 
but it is thicker on the lower slopes. In some areas glacial 
till occurs at a depth of about 80 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 

Most of the acreage is cultivated. Small grain, corn, 
flax, and alfalfa are the main crops. Control of erosion, 
conservation of moisture, and maintenance of fertility are 
the main problems. Stubble-mulch tillage, management of 
crop residue, stripcropping, establishing windbreaks, and 
fertilizing are practices that help control erosion, con- 
serve moisture, and maintain fertility. Trees for field and 
farmstead windbreaks are well suited. (Capability unit 
Ile-6; Silty range site; windbreak site 2) 

Eckman loam, sloping (6 to 8 percent slopes) (EaC).— 
This soil occupies narrow strips on alluvial fans and side 
slopes in the James River Valley and on Jake plains. In- 
cluded in mapping were small areas of excessively 


drained soils that have a thin, dark grayish-brown surface 
layer. 

This soil has a profile similar to that described as 
typical of the series, except that it is thinner and lime is 
nearer the surface. 

Most of the acreage is cultivated, but careful manage- 
ment is needed, Small grain, flax, and alfalfa are suitable 
crops. Corn is less well suited because of the erosion 
hazard. Runoff is somewhat rapid, and control of water 
erosion is the main management problem. Stubble-mulch 
tillage, contour tillage, management of crop residue, and 
fertilizing are practices that help control erosion and 
maintain fertility. Trees are not well suited. (Capability 
unit IITe-6; Silty range site; windbreak site 6) 


Edgeley Series 


The Edgeley series consists of moderately well drained 
to well drained, level to undulating soils in La Moure 
County. These soils formed in medium-textured glacial 
till overlying shale or shaly glacial till. 

In a typical profile the surface layer, about 7 inches 
thick, consists of dark-gray, noncalcareous loam. The sub- 
soil, about 29 inches thick, consists of friable, noncal- 
careous loam, The upper part is gray loam that has weak, 
coarse, prismatic and weak, medium to fine, subangular 
blocky structure. The lower part is gray loam that has 
weak, medium, subangular blocky structure. The sub- 
stratum, about 12 inches thick, consists of gray shaly loam 
that contains chips of platy shale mixed with loam till. 
The shaly loam is noncalcareous. This is underlain by 
gray, noncalcareous clay shale. 

Permeability is moderate, and the moisture-holding 
capacity is moderately low to high, depending on the 
depth to bedded shale. 

Most of the acreage is cultivated. Small grain, corn, 
flax, and alfalfa are the main crops. Management should 
include conservation of moisture, control of erosion, and 
maintenance of fertility. 

Typical profile of an Edgeley loam, in a cultivated area 
about 0.5 mile south and 215 feet west of the NE. corner 
of sec, 34, T. 183 N., R 64 W. 


Ap—0 to 7 inches, dark-gray (10Y¥YR 4/1) loam, black (10YR 
2/1) when moist; weak, coarse, subangular blocky 
structure breaking to moderate, fine and very fine, 
granular; hard when dry, very friable when moist, 
slightly sticky and slightly plastic when wet; non- 
calcareous; abrupt, smooth boundary. 

B2—7 to 20 inches, gray (2.5Y 6/1) loam, very dark grayish 
brown (10¥R 3/2) when moist; weak, coarse, pris- 
matic structure and weak, medium to fine, subangular 
blocky ; very hard when dry, friable when moist, sticky 
and slightly plastic when wet: noncaleareous; con- 
tains a few shale chips; clear, smooth boundary. 

B3—20 to 36 inches, gray (2.5¥ 6/1) loam, dark grayish brown 
(2.5Y 4/2) when moist; weak, medium, subangular 
blocky structure; hard when dry, friable when moist, 
slightly sticky and slightly plastic when wet; non- 
calcareous; shale chips make up 10 to 20 percent, by 
volume, of this horizon; gradual, wavy boundary. 

C1—86 to 48 inches, gray (SY 5/1) shaly loam, dark olive gray 
(5¥ 3/2) when moist; weak, coarse, blocky structure ; 
platy shale chips mixed with loam till make up 40 to 
60 percent of this horizon; nonecalcareous; clear, 
wavy boundary. 

IIC2—48 to 60 inches, gray (5Y 5/1 and 6/1) clay shale, dark 
gray and dark olive gray (5Y 4/1 and 8/2) when 
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moist; breaks into thin to thick plates; some yellow- 
ish-brown (10YR 5/6, moist) stains on plate surfaces; 
noncalcareous. 


The surface layer ranges from 5 to 9 inches in thickness and 
from loam to silt loam in texture. The subsoil ranges from 
very dark grayish brown to gray in color and from loam to 
clay loam in texture. It ranges from 12 to 30 inches in thick- 
ness. The depth to the substratum ranges from 2 to 5 feet. 
Bedded shale is at a depth of more than 86 inches in most 
places, but in some places it occurs at a depth of about 28 
inches. 

Edgeley soils have a substratum of shaly till and bedded 
shale, which is lacking in Barnes and Svea soils. 

Edgeley loam, level (0 to 3 percent slopes) (EbA).— 
This soil occurs on glacial till plains, Included in map- 
ping were small areas of Cresbard loam, a Cavour loam, 
and a Tonka silt loam. 

This soil has the profile described as typical of the 
series. 

Most of the acreage is cultivated. Small grain, corn, 
flax, and alfalfa are the main crops. Conservation of 
moisture and maintenance of fertility are the main prob- 
lems. Stubble-mulch tillage, management of crop residue, 
establishing windbreaks, and fertilizing are practices that 
help conserve moisture and maintain fertility. Trees are 
well suited. (Capability unit IIe-6; Silty range site; 
windbreak site 2) 

Edgeley loam, undulating (3 to 6 percent slopes) 
(EbB).—-This soil is on low knolls and side slopes along 
small streams on glacial till plains. 

Runoff is medium, and the hazard of water erosion is 
moderate. 

Most of the acreage is cultivated, but some of it is used 
for native pasture. Small grain, corn, flax, and alfalfa are 
the main crops. In cultivated areas the main problems are 
control of erosion, conservation of moisture, and mainte- 
nance of fertility. Stubble-mulch tillage, management of 
crop residue, establishing windbreaks, and fertilizing are 
practices that help control erosion, conserve moisture, and 
maintain fertility. Trees are well suited. (Capability unit 
IIe-6; Silty range site; windbreak site 2) 


Egeland Series 


The Egeland series consists of deep, well-drained, 
nearly level to sloping soils on uplands and _ terraces. 
These soils formed in moderately coarse deposits left by 
glacial melt water. 

The surface layer consists of very dark gray fine sandy 
loam about 8 inches thick. It is neutral in reaction. The 
subsoil, about 14 inches thick, consists of dark-gray to 
grayish-brown, very friable fine sandy loam that has 
weak, blocky structure and is neutral in reaction. The 
underlying material is pale-brown to light-gray loamy 
fine sand to sand that is mildly alkaline to moderately 
alkaline. 

These soils take in water readily, but they have low to 
moderately high moisture-holding capacity and are some- 
what droughty. 

Egeland soils are suited to all the crops commonly 
grown, but they are susceptible to wind erosion when 
cultivated, Most of the acreage is cultivated. 

Typical profile of an Egeland fine sandy loam in a 
cultivated field, 160 feet north and 0.1 mile west of the 
SE. corner of sec, 17, T. 180 N., R. 59 W. 
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Ap—O to § inches, very dark gray (10YR 3/1) fine sandy loam, 
black (10¥R 2/1) when moist; weak, medium, blocky 
structure; soft when dry, very friable when moist, 
slightly sticky and slightly plastic when wet; abun- 
dant roots; abrupt, smooth boundary. 

B1—8 to 16 inches, dark-gray (10YR 4/1) fine sandy loam, 
very. dark brown (10YR 2/2) when moist; weak, 
coarse, prismatic structure breaking to weak, medium, 
blocky; soft when dry, very friable when moist, 
Slightly sticky and slightly plastic when wet; plentiful 
roots ; clear, wavy boundary. 

B2—16 to 22 inches, grayish-brown (10YR 5/2) fine sandy 
loam, very dark grayish brown (10YR 8/2) when 
moist; weak, coarse, prismatic structure breaking to 
weak, medium, blocky; soft when dry, very friable 
when moist, slightly sticky and slightly plastic when 
wet; plentiful roots; clear, wavy boundary. 

C1—22 to 36 inches, pale-brown (10YR 6/3) fine sand, dark 
grayish brown (10¥R 4/2) when moist; single grain; 
loose when dry, loose when moist, nonsticky and non- 
plastic when wet; few roots; gradual, wavy boundary. 

C2ca—sa36 to 42 inches, mottled, light-gray (2.5Y 7/2) and pale- 
brown (10YR 6/3) fine sand, grayish brown (2.5Y 
5/2) and brown to dark brown (10YR 4/3) when 
moist; loose when dry, loose when moist, nonsticky 
and nonplastic. when wet; strongly calcareous; clear, 
wavy boundary. 

C3ca—42 to 60 inches, mottled, light-gray (BY 7/2) loamy fine 
sand; olive gray (5Y 5/2) when moist; common, 
medium, distinct, brownish-yellow (10YR 6/6) mot- 
tles; loose when dry, loose when moist, slightly sticky 
and nonplastic when wet; strongly calcareous. 


The surface layer ranges from 6 to 10 inches in thickness and 
from fine sandy loam to loam in texture. The subsoil ranges 
from 8 to 20 inches in thickness and from fine sandy loam to 
sandy loam in texture. The texture of the underlying material 
ranges from fine sandy loam to fine sand. Glacial till, of loam 
to clay loam texture, occurs below a depth of 24 inches in 
some areas. 

Egeland soils have a thinner surface layer than Embden 
soils. They developed in coarser textured material than Eck- 
man soils, and their subsoil is finer textured than that of Mad- 
dock soils. They lack the concentration of lime that occurs in 
the subsoil of Ulen soils and the mottles that occur in the 
subsoil of Tiffany soils. 

Egeland fine sandy loam, sloping (6 to 9 percent 
slopes) (EcC)—This soil oceupies low knolls on sandy up- 
lands in La Moure County and on side slopes of terraces 
in the James River Valley. Included in mapping were 
small areas of Embden fine sandy loam on the lower 
slopes and small areas of a Maddock fine sandy loam on 
the upper slopes. Also included were small areas where 
the slope is 9 to 12 percent. 

This soil has the profile described as typical of the 
series. In some of the upland areas, however, loam or 
clay loam glacial till occurs below a depth of 86 inches. 

Most of the acreage is cultivated. Small grain, corn, 
flax, and alfalfa are the main crops. Yields are somewhat 
low because the moisture-holding capacity is low. Control 
of wind erosion is the main problem, and management 
practices are needed to control erosion. Among these 
practices are stubble-mulch tillage, management of crop 
residue, stripcropping, establishing windbreaks, and fre- 
quent inclusion of grass in the cropping system. Trees for 
field and farmstead windbreaks are fairly well suited. 
(Capability unit IfIe-8; Sandy range site; windbreak 
site 6) 

Egeland fine sandy loam, till substratum, level (0 to 
3 percent slopes) (EdA).—This soil is on sandy uplands in 
La Moure County. Included in mapping were small areas 
of Hecla fine sandy loam and a Maddock fine sandy loam. 
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This soil has a profile similar to the one described as 
typical of the series, except that loam to clay loam glacial 
till occurs below a depth of 24 to 36 inches. Permeability 
is moderately rapid above the glacial till, but moderately 
slow in the till. The moisture supply is moderately high 
because the underlying till holds moisture fairly well. 

Most of the acreage is cultivated. Small grain, corn, 
flax, and alfalfa are fairly well suited. Control of wind 
erosion is the main problem, and management practices 
are needed to control erosion and conserve moisture. 
Among these practices are stubble-mulch tillage, manage- 
ment of crop residue, stripcropping, establishing wind- 
breaks, and frequent inclusion of grass and legumes in 
the cropping system. Trees for field and farmstead wind- 
breaks are well suited. (Capability unit IIIe-3; Sandy 
range site; windbreak site 2) 

Egeland fine sandy loam, till substratum, undulat- 
ing (8 to 6 percent slopes) (EdB).—This soil occurs mainly 
on sandy uplands in La Moure County. Included in map- 
ping were small areas of Hecla fine sandy Joam, a Mad- 
dock fine sandy loam, and a Barnes loam. 

This soil has a profile similar to the one described as 
typical of the series, except that loam to clay loam glacial 
till occurs below a depth of 24 to 86 inches. Permeability 
is moderately rapid above the glacial till but is moder- 
ately slow below the till. The moisture-holding capacity 
is moderately high because of the underlying till. 

Most of the acreage is cultivated, but some small areas 
are used for hay and pasture. Small grain, corn, flax, and 
alfalfa grow fairly well. Control of wind erosion is the 
main problem, and management practices are needed to 
control erosion and conserve moisture. Among these 
practices are stubble-mulch tillage, management of crop 
residue, stripcropping, establishing windbreaks, and fre- 
quent inclusion of grass and legumes in the cropping sys- 
tem. Trees for field and farmstead windbreaks are well 
suited. (Capability unit T1Ie-8; Sandy range site; wind- 
break site 2) 

Egeland loam, till substratum, undulating (3 to 6 
percent slopes) (Ee8).—This soil occurs as small scattered 
areas on uplands in La Moure County. Included in map- 
ping were small areas of an Embden loam and a Barnes 
oam. 

This soil has a profile like that described as typical of 
the series, except that it has a surface layer of loam and 
it is underlain by glacial till at a depth of about 24 to 36 
inches. Permeability is moderate above the glacial till 
but is moderately slow below the till. The moisture-hold- 
ing capacity is moderately high because of the underlying 
till. 

Most of the acreage is cultivated. Under careful man- 
agement, yields of small grain, corn, flax, and alfalfa are 
fair to good. Wind erosion and moisture conservation are 
the main problems, and management practices are needed 
to control erosion, conserve moisture, and maintain fer- 
tility. Among these practices are stubble-mulch tillage, 
management of crop residue, stripcropping, establishing 
windbreaks, and fertilizing. Trees for field and farm- 
stead windbreaks are well suited. (Capability unit IIe-5; 
Silty range site; windbreak site 2) 

Egeland-Embden fine sandy loams, level (0 to 3 per- 
cent slopes (EgA)—This complex consists of well drained 
and moderately well drained soils on sandy uplands and 


terraces in La Moure County. Egeland fine sandy loam 
makes up about 55 percent of the complex, and Embden 
fine sandy loam, about 45 percent. Included in mapping 
were small areas of Tiffany loam, a Maddock fine sandy 
loam, and an Eckman loam. 

These soils have profiles like the ones described as 
typical of their respective series. 

Most of the acreage is cultivated. Small grain, corn, 
flax, and alfalfa are the main crops. Stubble-mulch till- 
age, management of crop residue, stripcropping, estab- 
lishing windbreaks, and fertilizing are practices that help 
to control erosion, conserve moisture, and maintain fer- 
tility. Trees for field and farmstead windbreaks are well 
suited. (Capability unit IITe-3; Sandy range site; Ege- 
land part is in windbreak site 2; Embden part is in wind- 
break site 1) 

Egeland-Embden fine sandy loams, undulating (3 to 
6 percent slopes) (Eg8)—This complex occurs on sandy 
uplands and terraces in La Moure County and on lake 
plains in Dickey County. Egeland fine sandy loam makes 
up about 80 percent of the complex, and Embden fine 
sandy loam, about 20 percent. The Egeland soil is on the 
upper convex slopes, and the Embdclen soil is on the lower 
slopes and in small nearly level areas. Included in map- 
ping were small areas of a Maddock fine sandy loam, 
Tiffany loam, and an Eckman loam. 

These soils have profiles like the ones described as 
typical of their respective series. They have low moisture- 
holding capacity. 

Most of the acreage is used for crops, but some areas 
are used for hay and pasture. Under careful management, 
small grain, corn, flax, and alfalfa are fairly well suited. 
Control of wind erosion is the main problem, and man- 
agement practices are needed to control erosion, conserve 
moisture, and maintain fertility. Among these practices 
are stubble-mulch tillage, management of crop residue, 
stripcropping, establishing windbreaks, and fertilizing. 
Trees for field and farmstead windbreaks are well suited. 
(Capability unit ITIe-3; Sandy range site; Egeland part 
is in windbreak site 2; Embden part is in windbreak site 


1) 


Embden Series 


The Embden series consists of deep, moderately well 
drained, nearly Jevel soils. These soils occur in the south- 
central part of La Moure County and on lake plains in 
Dickey County. They formed in moderately coarse tex- 
tured deposits left by glacial melt water. 

In a typical profile the surface layer, about 18 inches 
thick, consists of very dark gray to dark-gray fine sandy 
loam. The subsoil, about 20 inches thick, consists of dark 
grayish-brown to grayish-brown, very friable fine sandy 
loam. The upper part of the subsoil has weak, coarse, 
prismatic structure breaking to weak, coarse and medium, 
blocky. The underlying material consists of light yellow- 
ish-brown, strongly calcareous loamy fine sand. _ 

Permeability is moderately rapid, and the moisture- 
holding capacity is high. These soils are well supplied 
with organic matter. 

Embden soils are suited to all the crops commonly 
grown. in the area. Most of the acreage is in cultivation. 
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Typical profile of Embden fine sandy loam in a culti- 
vated field, 60 feet north and 225 feet east of the SW. 
corner of sec. 19, T. 180 N., R. 59 W. 


Ap—O to 6 inches, very dark gray (10YR 3/1) fine sandy loam, 
black (10¥YR 2/1) when moist; moderate, medium, 
blocky and granular structure; soft when dry, very 
friable when moist, slightly sticky and slightly plastic 
when wet; abrupt, smooth boundary. 

A1—6 to 18 inches, dark-gray (10YR 4/1) fine sandy loam, 
very dark gray (10YR 3/1) when moist; weak, coarse, 
prismatic structure breaking to moderate, medium, 
blocky ; soft when dry, very friable when moist, slight- 
ly sticky and slightly plastic when wet; clear, smooth 
boundary. 

B21—18 to 32 inches, dark grayish-brown (10YR 4/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
when moist; weak, coarse, prismatic structure break- 
Ing to weak, coarse and medium, blocky; soft when 
dry, very friable when moist, slightly sticky and slight- 
ly plastic when wet; clear, smooth boundary. 

B22—32 to 38 inches, grayish-brown (2.5Y¥ 5/2) fine sandy 
loam, very dark grayish brown (10YR 3/2) when 
moist; weak, coarse, prismatic structure; soft when 
dry, very friable when moist, slightly sticky and 
slightly plastic when wet; clear, smooth boundary. 

Clca—88 to 46 inches, light yellowish-brown (2.5Y 6/4) loamy 
fine sand, olive brown (2.5Y 4/4) when moist; single 
grain; loose when dry or moist, slightly sticky and 
nonplastic when wet; strongly calcareous; clear, 
smooth boundary. 

C2—46 to 60 inches, mottled, light yellowish-brown (2.5Y 6/4) 
and pale-yellow (2.5Y 7/4) loamy fine sand, olive 
brown (2.5Y 4/4) and light olive brown (2.5Y 5/4) 
when moist; single grain; loose when dry or moist, 
slightly sticky and nonplastic when wet; strongly 
calcareous. 


The surface layer ranges from 10 to 20 inches in thickness 
and from sandy loam to loam in texture. The color ranges 
from very dark gray to very dark brown. The subsoil ranges 
from 10 to 20 inches in thickness. It is neutral to mildly alka- 
line. The texture of the underlying material ranges from fine 
sand to clay loam glacial till. The depth to lime ranges from 
18 to 40 inches. 

Embden soils have a thicker surface layer than Dgeland 
soils. They are finer textured than Hecla soils but coarser tex- 
tured than Gardena soils. They lack the concentration of lime 
just below the surface layer that occurs in Ulen soils. They 
have fewer mottles in the subsoil and substratum than Tiffany 
soils. 

Embden fine sandy loam (0 to 2 percent slopes) {Em).— 
This soil occurs on lake plains. Included in mapping were 
areas, less than 2 acres in size, of an Egeland fine sandy 
loam, of Hecla fine sandy loam, and of Gardena loam. 

This soil has the profile described as typical of the 
series. 

Most, of the acreage is cultivated, but control of wind 
erosion is a problem. Management practices that control 
erosion, conserve moisture, and maintain fertility are 
needed. Among these are stubble-mulch tillage, manage- 
ment of crop residue, stripcropping, establishing wind- 
breaks, and fertilizing. Trees for field and farmstead 
windbreaks are well suited. (Capability unit IITe-8; 
Sandy range site; windbreak site 1) 

Embden fine sandy loam, silty substratum (0 to 2 per- 
cent slopes) (En).—This soil occurs on lake plains. Included 
in mapping were areas, less than 2 acres in size, of an 
Egeland fine sandy loam, of Hecla fine sandy loam, and 
of Gardena loam. 

This soil has a profile like that described as typical of 
the series, except that, below a depth of about 3 feet, there 


is a layer of silty clay loam or silt loam about 12 inches 
thick. Permeability is moderately rapid above the silty 
layer in the substratum; then it 1s moderately slow. This 
soul has higher moisture-holding capacity than is typical, 
because of the silty substratum. 

Most of the acreage is cultivated, but control of wind 
erosion is a problem. Small grain, corn, flax, and alfalfa 
are fairly well suited. Management practices are needed 
to control erosion, conserve moisture, and maintain ‘fer- 
tility. Among these practices are stubble-mulch tillage, 
management of crop residue, stripcropping, establishing 
windbreaks, and fertilizing. Trees for field and farmstead 
windbreaks are well suited. (Capability unit IIIe-3; 
Sandy range site; windbreak site 1) 

Embden-Gardena loams, till substratum (0 to 3 per- 
cent slopes) (Eo)—This complex consists of moderately 
well drained soils, mainly in the south-central part of La 
Moure County. Embden loam makes up about 60 percent 
of the complex, Gardena loam about 30 percent, and small 
areas of Svea loam, Eckman loam, Egeland loam, and 
Barnes loam make up the rest. 

The Embden soil has a profile like that described as 
typical of the series, except that the surface layer is 
loam, and in many places the soil is underlain by glacial 
till at a depth of about 8 feet. The Gardena soil is a deep, 
medium-textured soil that has a silty subsoil. In some of 
the areas it is underlain by fine sandy loam or loamy fine 
sand at a depth of about 30 inches, and in other places 
it is underlain by glacial till. 

Most of the acreage of this mapping unit is cultivated. 
Small grain, corn, flax, and alfalfa are well suited. Wind 
erosion is a moderate hazard because the surface layer 
is somewhat low in clay content. Management practices 
are needed to control erosion, conserve moisture, and 
maintain fertility. Among these practices are stubble- 
mulch tillage, management of crop residue, stripcropping, 
establishing windbreaks, and fertilizing. Trees for field 
and farmstead windbreaks are well suited. (Capability 
unit IIe-5; Silty range site; windbreak site 1) 


Exline Series 


The Exline series consists of somewhat poorly drained 
to poorly drained, claypan soils on stream terraces, out- 
wash plains, and bottom Jands in the central and west- 
central part of La Moure County and on Jake plains in 
Dickey County. These soils formed in medium-textured to 
moderately fine textured deposits left by glacial melt 
water and in alluvium. They are level to gently sloping. 

In a typical profile the surface layer, about 2 inches 
thick, consists of dark-gray, noncalcareous silt loam. The 
subsoil, about 16 inches thick, consists of very dark gray 
to dark-gray, firm silty clay loam. The upper part has 
strong, medium, columnar structure, and the lower part 
has strong, coarse, subangular blocky structure. The 
underlying material consists of gray, firm, massive silty 
clay loam that contains distinct mottles of very dark 
grayish brown in the lower part. The soil material below 
a depth of 8 inches is slightly calcareous. 

Permeability is very slow. The water table is near the 
surface in spring and within 5 feet of the surface through- 
out most of the growing season. The capacity to hold water 
available to plants is low because of the high salt content. 
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Most of the acreage is used for hay and pasture, but 
some areas are cultivated. Yields are low because of the 
high salt content. Areas of Exline soils occur in cultivated 
fields as small slick spots that are hard and cloddy when 
dry and sticky when wet. 

Typical profile of Exline silt loam, about 0.45 mile cast 
and 50 feet south of the NW. corner of sec. 12, T. 136 N., 
R. 65-W. 


A1—0O to 2 inches, dark-gray (10YR 4/1) silt loam, black 
(10YR 2/1) when moist; weak, medium, subangular 
blocky structure breaking to moderate, fine, granular ; 
slightly hard when dry, friable when moist, slightly 
sticky and slightly plastic when wet; noncalcareous ; 
elear, wavy boundary. 

B21—2 to § inches, very dark gray (10YR 3/1) silty clay 
loam, black (10YR 2/1) when moist; strong, medium, 
columnar structure breaking to strong, medium, sub- 
angular blocky; distinct, continuous clay films on 
ped faces; hard when dry, firm when moist, sticky 
and plastic when wet; noncalecareous; clear, wavy 
boundary. 

B22ces—8 to 18 inches, dark-gray (5Y 4/1) silty clay loam, 
very dark gray (5Y 3/1) when moist; strong, coarse, 
subangular blocky structure breaking to strong, fine, 
subangular blocky; distinct, continuous clay films on 
ped faces; hard when dry, firm when moist, sticky and 
plastic when wet; slightly calcareous; many distinct 
clusters of gypsum crystals; gradual, wavy boundary. 

Clesg—18 to 45 inches, gray (5Y 5/1) silty clay loam, dark 
gray (5Y 4/1) when moist; few, fine, faint motties of 
grayish brown (2.5Y 5/2, moist) ; massive; hard when 
dry, firm when moist, sticky and plastic when wet; 
slightly calcareous; gradual, wavy boundary. 

C2cesg—45 to 60 inches, gray (5Y 5/1) silty clay loam, very 
dark gray (5¥ 8/1) when moist; few, fine, distinct 
mottles of olive brown (2.5Y 4/4, moist) and com- 
mon, fine, distinct mottles of very dark grayish brown 
(10YR 3/2, moist); massive; hard when dry, firm 
when moist, sticky and plastic when wet; slightly 
calcareous. 


The surface layer ranges from 2 to 6 inches in thickness and 
from silt loam to silty clay loam in texture. In most cultivated 
areas tillage has brought a lighter gray material into the sur- 
face layer. Beginning at a depth of about 36 inches, the texture 
ranges from sand to silty clay. 

Exline silt loam (0 to 3 percent slopes) (£s)—This soil 
occurs on stream terraces and broad outwash channels, 
mainly in the central and west-central parts of La Moure 
County, on terraces in the James River Valley, and on 
lake plains, Included in mapping were areas of silty clay 
loam. Also included were small areas of Aberdeen and 
Overly soils. 

Most of the acreage is used for hay and pasture. Al- 
though this soil is not suitable for cultivation, some of the 
areas are cultivated along with adjoining soils. Tillage 
brings material from the subsoil into the surface layer, 
and the soil becomes hard and cloddy when dry and sticky 
when wet. The salt content is high, permeability is slow, 
and tilth is poor. If crops are grown, they should be salt- 
tolerant varieties. Deep-rooted grasses and legumes help 
to lower the water table and improve tilth and perme- 
ability. Trees are poorly suited. (Capability unit VIs-SS ; 
Saline Subirrigated range site; windbreak site 8) 

Exline-Lamoure complex (0 to 3 percent slopes) (Ex).— 
This complex consists of Exline and Lamoure soils on 
stream terraces, bottom lands, and broad outwash channels 
in the central and western parts of La Moure County, 
Exline silt loam makes up about 60 percent of the com- 


plex, and Lamoure silt loam and silty clay toam, about 40 
percent. Included in mapping were small areas of Aber- 
deen silt loam and Ryan silty clay. 

These soils have the profiles described as typical of 
their respective series. 

Most of the acreage is used for hay and pasture. The 
native vegetation consists mainly of Nuttall alkaligrass, 
inland saltgrass, western wheatgrass, big bluestem, 
switchgrass, and slender wheatgrass. Although this com- 
plex is not suitable for cultivation, some small areas are 
cropped, Tillage brings material from the subsoil into the 
surtace layer of the Exline soil, and the soil is hard and 
cloddy when dry and sticky when wet. These areas occur 
as slick spots. They are poorly suited to crops, because of 
their poor tilth and high salt content. Trees are poorly 
suited. (Capability unit VIs-SS; Saline Subirrigated 
range site; windbreak site 8) 


Fargo Series 


The Fargo series consists of deep, poorly drained soils. 
These soils occur as nearly level to slightly depressed 
areas on lake plains in the western part of La Moure 
County and in shallow basins in the James River Valley. 
They formed in: fine-textured lacustrine sediments. 

In a typical profile the surface layer, about 7 inches 
thick, consists of very dark gray silty clay. The subsoil, 
about 14 inches thick, consists of dark-gray, slightly cal- 
careous, firm silty clay that has moderate, coarse, angular 
blocky structure breaking to moderate, fine, angular 
blocky. The underlying material consists of gray, slightly 
calcareous, firm to very firm clay and silty clay. This mate- 
rial is mottled below a depth of about 88 inches. 

Permeability is slow, and the moisture-holding capacity 
is high. Water runs off very slowly, and surface drainage 
is generally needed for successful cultivation. These soils 
are well supplied with organic matter. 

Most of the acreage is cultivated. These soils are fertile, 
but tillage may be delayed in undrained areas because of 
wetness. Small grain, flax, corn, and alfalfa are well 
suited. 

Typical profile of Fargo silty clay, 360 feet south and 
90 feet east of the NW. corner of sec. 26, T. 183 N., R. 
66 W. 


Ap—0 to 7 inches, very dark gray (10YR 3/1) silty clay, black 
(10YR 2/1) when moist; moderate, coarse, subangular 
blocky structure breaking to moderate, fine, granular; 
hard when dry, firm when moist, very sticky and very 
plastic when wet; abrupt, smooth boundary. 

Bg—7 to 21 inches, dark-gray (5Y 4/1) silty clay, very dark 
gray (5Y 3/1) when moist; moderate, coarse, angular 
blocky structure breaking to moderate, fine, angular 
blocky; hard when dry, firm when moist, very sticky 
and very plastic when wet; slightly calcareous; 
gradual, wavy boundary. 

Clg—21 to 38 inches, gray (5Y 5/1) clay, dark gray (5Y 4/1) 
when moist ; moderate, coarse, subangular blocky struc- 
ture breaking to moderate, fine, subangular blocky ; 
hard when dry, firm when moist, very sticky and very 
plastic when wet; slightly calcareous; gradual, wavy 
boundary. 

C2g—88 to 51 inches, gray (5Y 6/1) silty clay, gray (SY 5/1) 
when moist; many, fine, distinct mottles of light olive 
brown (2.5Y 5/6, moist); very hard when dry, very 
firm when moist, very sticky and very plastic when 
wet; slightly caleareous; gradual, wavy boundary. 
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C8g—51 to 60 inches, gray (5Y 6/1) silty clay, gray (5Y 5/1) 
when moist; many, medium and coarse, distinct mot- 
tles of light olive brown (2.5Y 5/6, moist) and dark 
brown (7.5YR 4/4, moist) ; hard when dry, firm when 
moist, very sticky and very plastic when wet; slightly 
caleareous. 

The surface layer ranges from 7 to 15 inches in thickness and 
from silty clay to silty clay loam in texture. The subsoil ranges 
from 10 to 20 inches in thickness. It is noncaleareous to slight- 
ly calcareous. The underlying material is gray or dark gray 
to olive gray. In some places in the James River Valley, sand 
and gravel occur below a depth of 2 to 5 feet. 

Fargo soils are more poorly drained and have a darker col- 
ored subsoil than Nutley soils. They lack the concentration of 
lime that Hegne soils have. They are finer textured than Over- 
ly and Perella soils. Fargo soils are similar to Ludden soils, 
but Ludden soils are dark colored to a greater depth. 


Fargo silty clay (0 to 2 percent slopes) (Fc).—This soil 
occurs in the James River Valley. Included in mapping 
were areas, less than 2 acres in size, of LaDelle silty clay 
loam. 

All of the acreage is cultivated. It is well supplied with 
organic matter and plant nutrients. The moisture-holding 
capacity is high. Small grain, corn, flax, and alfalfa are 
the main crops. Draining these areas and maintaining 
good tilth are the main problems, Trees are well suited. 
(Capability unit IIwe-4; Clayey range site; windbreak 
site 1 

Fargo and Hegne silty clays (0 to 3 percent slopes) 
(Fh)—This undifferentiated unit consists of deep, fine- 
textured soils in the western part of La Moure County. 
Fargo silty clay is the dominant soil, but in some areas 
Hegne silty clay makes up as much as 50 percent of the 
acreage. Included in mapping were small areas of a 
Nutley silty clay. 

These soils have the profiles described as typical of their 
respective series. 

Most of the acreage is cultivated. Small grain, flax, 
and alfalfa are the main crops, The moisture-holding ca- 
pacity is high. Draining these areas and maintaining good 
tilth and fertility are the main problems. These soils are 
moderately susceptible to wind erosion if they are fall 
plowed, because the silty clay surface layer slakes down 
into sand-sized particles. Stubble-mulch tillage and man- 
agement of crop residue help to control erosion. Trees are 
well suited. (Capability unit IIwe-4; Clayey range site; 
windbreak site 1) 


Fordville Series 


The Fordville series consists of well-drained soils that 
occur on terraces in the James River Valley and on out- 
wash plains. These soils formed in medium-textured 
glacial outwash overlying coarse sand and gravel. They 
are nearly level to gently sloping. 

In a typical profile the surface layer, about 10 inches 
thick, consists of dark-gray loam. The subsoil, about 6 
inches thick, consists of grayish-brown, friable loam that 
has moderate, medium, prismatic structure. The next 
layer, about 6 inches thick, consists of light brownish- 
gray, friable loam that is very strongly calcareous. This 
layer contains segregated lime. Below this is light 
brownish-gray to light-gray very coarse sand and gravel. 
The upper part of the underlying material is strongly 
calcareous; the lower part is slightly calcareous. 


Permeability is moderate above the coarse sand and 
gravel; then it is very rapid. The moisture-holding ca- 
pacity is low to moderately high, depending on the depth 
to the coarse sand and gravel. These soils are somewhat 
droughty. 

Most of the acreage is cultivated. Small grain, corn, 
flax, and alfalfa are the main crops. 

Typical profile of Fordville loam in a cultivated field, 
450 feet north and 0.1 mile east of the SW. corner of the 
NW, sec. 18, T. 180 N., R. 59 W. 


Ap—0 to 6 inches, dark-gray (10YR 4/1) loam, black (10YR 
2/1) when moist ; moderate, medium, blocky and gran- 
ular structure; slightly hard when dry, friable when 
moist, slightly sticky and slightly plastic when wet; 
abundant roots; clear, smooth boundary; sodium 
adsorption ratio 0.5. 

A1—6 to 10 inches, dark-gray (10YR 4/1) loam, black (10YR 
2/1) when moist; moderate, medium, blocky struc- 
ture; hard when dry, friable when moist, slightly 
sticky and slightly plastic when wet; plentiful roots; 
clear, wavy boundary ; sodium adsorption ratio 0.6. 

B—10 to 16 inches, grayish-brown (10YR 5/2) loam, dark 
grayish brown (10YR 4/2) when moist: moderate, 
medium, prismatic structure breaking to moderate, 
medium, blocky; hard when dry, friable when moist, 
slightly sticky and slightly plastic when wet; plentiful 
roots; clear, smooth boundary; sodium adsorption 
ratio 1.0. 

16 to 22 inches, light brownish-gray (2.5Y 6/2) loam, 
grayish brown (2.5Y 5/2) when moist; moderate, 
medium, prismatic structure breaking to moderate, 
medium, blocky ; slightly hard when dry, friable when 
moist, slightly sticky and slightly plastic when wet; 
many, coarse, distinct segregations of white lime; few 
roots; very strongly calcareous; clear, smooth bound- 
ary; sodium adsorption ratio 0.6. 

IIC2—22 to 42 inches, light brownish-gray (2.5Y 6/2) very 

coarse sand and fine gravel, dark grayish brown (2.5Y 
4/2) when moist; loose when dry, loose when moist, 
nonsticky and nonplastic when wet; strongly calecare- 
ous; gradual, smooth boundary; sodium adsorption 
ratio 0.7. 

ITIC3—42 to 60 inches, light-gray (2.5¥ 7/2) coarse and fine 
gravel, dark grayish brown (2.5Y 4/2) when moist; 
loose when dry, loose when moist, nonsticky and non- 
plastic when wet; slightly calcareous; sodium ad- 
sorption ratio 0.8. 


Clea 


The soil material above the coarse sand and gravel ranges 
from 20 to 36 inches in thickness. The surface layer ranges 
from 4 to 18 inches in thickness. In some profiles thin clay 
films occur on ped surfaces, The upper part of the substratum 
is a transitional layer between the subsoil and the coarse sand 
and gravel below. This transitional layer ranges from light 
brownish gray to dark grayish brown. The texture ranges from 
loam to sandy loam, and the thickness from 4.to 10 inches. 
Beneath this layer is stratified coarse sand and gravel that is 
ealcareous in the upper part. Lime coatings occur on some of 
the sand grains and the gravel. Shale fragments are common. 

Fordville soils are deeper over gravel than Sioux and Ren- 
shaw soils. They have a thinner surface layer than Spottswood 
soils. Segregated lime occurs deeper in the profile than in 
Divide soils. 


Fordville loam, level (0 to 2 percent slopes) (FvA).— 
This soil occurs on terraces in the James River Valley and 
on outwash plains. Included in mapping were areas, 2 
acres or less in size, of a Renshaw loam and an Eckman 
loam. 

This soil has the profile described as typical of the 
series, 


LA MOURE COUNTY AND PARTS OF JAMES RIVER VALLEY, NORTH DAKOTA 27 


Most of the acreage is cultivated. Small grains, corn, and 
alfalfa are the main crops. Management practices are 
needed to conserve moisture, control wind erosion, and 
maintain organic-matter content and fertility. Among 
these practices are stubble-mulch tillage, management of 
crop residue, stripcropping, establishing windbreaks, and 
fertilizing. Trees for field and farmstead windbreaks are 
fairly well suited. (Capability unit I[Is-5; Silty range 
site; windbreak site 5) 

Fordville loam, gently sloping (3 to 5 percent slopes) 
(FvB)—This soil is on terraces and foot slopes in the James 
River Valley and on outwash plains. Included in mapping 
were areas, less than 2 acres in size, of a Renshaw loam 
and an Eckman loam. 

This soil has a profile like that described as typical of 
the series, except that the surface layer is not so thick. 

Most of the acreage is cultivated, but some of it is 
used for hay and pasture. Small grain, flax, corn, and 
alfalfa are the crops commonly grown. This soil is some- 
what droughty. Management practices are needed to con- 
serve moisture, control erosion, and maintain organic- 
matter content and fertility. Among these practices are 
stubble-mulch tillage, management of crop residue, strip- 
cropping, establishing windbreaks, and fertilizing. Trees 
are fairly well suited. (Capability unit IITes—5; Silty 
range site; windbreak site 5) 


Fresh Water Marsh 


Fresh water marsh (Fw) consists of shallow lakes and 
depressions that are wet throughout most of the year (fig. 
4). The vegetation consists of bulrushes, cattails, reeds, 
and other aquatic plants that have little or no value as 
livestock feed. These areas are valuable as a habitat for 
wildlife. (Capability unit VIIIw-1) 


Gardena Series 


The Gardena series consists of deep, moderately well 
drained, nearly level to gently sloping soils on uplands in 
La Moure and Dickey Counties and on terraces and lower 
foot slopes in the James River Valley, These soils are 
medium textured. They formed in deposits left by glacial 
melt water. (fig. 5). 

In a typical profile the surface layer, about 7 inches 
thick, consists of very dark gray loam. The subsurface 
layer, about 5 inches thick, consists of very dark gray, 
friable loam that has moderate, medium, blocky structure. 
The subsoil, about 13 inches thick, consists of dark gray- 
ish-brown, friable loam that has moderate, coarse, pris- 
matic structure. It contains a few segregations of lime 
in the lower part and is very slightly calcareous. The 
underlying material consists of mottled, light olive-brown, 
pale-yellow, and white loam and very fine sandy loam. 
This material contains gypsum crystals. It is very strongly 
calcareous to strongly calcareous. 

Permeability is moderate, and the moisture-holding 
capacity is high. These soils are well supplied with organic 
matter and plant nutrients. 

Gardena soils are well suited to all the crops commonly 
grown in the Area. Most of the acreage is cultivated. 

Typical profile of Gardena loam in a cultivated field, 
180 feet south and 0.1 mile east of the NW. corner of 
sec. 25, T. 129 N., R. 60 W. 


Ap—0O to 7 inches, very dark gray (10YR 8/1) loam, black 
10¥R 2/1) when moist; moderate, medium, blocky 
and granular structure; slightly hard when dry, fri- 
able when moist, slightly sticky and slightly plastic 
when wet; abundant roots; abrupt, smooth boundary. 

A1—7 to 12 inches, very dark gray (10YR 8/1) loam, black 
(1OYR 2/1) when moist; moderate, medium, blocky 
structure; slightly hard when dry, friable when moist, 
slightly sticky and slightly plastic when wet: abun- 
dant roots; clear, wavy boundary. 


Figure 4.—A typical view of Fresh water marsh. The vegetation is mainly bulrushes and cattails, 
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Figure 5.—Profile of Gardena loam. 


B—12 to 25 inches, dark grayish-brown (10¥R 4/2) loam, very 
dark grayish brown (10YR 3/2) when moist; mod- 
erate, coarse, prismatic structure breaking to moder- 
ate, medium, blocky; slightly hard when dry, friable 
when moist, slightly sticky and slightly plastic when 
wet; plentiful roots; very slightly calcareous in the 
lower part; few, medium, distinct segregations of 
lime; clear, wavy boundary. 

Clea—25 to 38 inches, pale-yellow (5Y 7/3) loam, light olive 
bréwn (2.5Y 5/4) when moist; moderate, coarse, pris- 
matic structure breaking to moderate, medium, blocky ; 
slightly hard when dry, friable when moist, slightly 
sticky and slightly plastic when wet; few roots; very 
strongly calcareous; a few clusters of gypsum crys- 
tals; gradual, wavy boundary. 

C2—88 to 50 inches, pale-yellow (2.5Y 7/4) very fine sandy 
loam, light olive brown (2.5Y¥ 5/4) when moist; few, 
medium, distinct, yellowish-brown (10YR 5/8) and 
white (N 8/0) mottles; slightly hard when dry, fri- 
able when moist, slightly sticky and slightly plastic 
when wet; strongly calcareous; clear, wavy boundary. 

C3ces—50 to 54 inches, mottled, pale-yellow (5Y 7/3) and white 
(N 8/0) very fine sandy loam, olive gray (5Y 5/2) 
and light gray to gray (5Y 6/1) when moist; many, 
medium, distinct, yellowish-brown (10YR 5/6 and 


5/8) mottles; slightly hard when dry, friable when 
moist, slightly sticky and slightly plastic when wet; 
strongly calcareous; a few clusters of gypsum crys- 
tals; clear, wavy boundary. 

C4—54 to 60 inches, mottled, pale-yellow (2.5¥ 7/4) and white 
(5Y 8/2) very fine sandy loam, light olive brown 
(2.5¥ 5/4) and light gray (SY 7/2) when moist; 
common, medium, distinct, yellowish-brown (10YR 
5/6 and 5/8) mottles; soft when dry, very friable 
when moist, slightly sticky and slightly plastic when 
wet; strongly calcareous; a few gypsum crystals. 

The surface layer ranges from 7 to 20 inches in thickness 
and from very fine sandy loam to silt loam in texture. The sub- 
soil ranges from loam to light clay loam in texture and from 
10 to 20 inches in thickness. The texture of the underlying 
material ranges from fine sand to silty clay loam. The lime 
zone generally occurs just below the subsoil, but some profiles 
are leached to a greater depth. In some places glacial fill 
begins at a depth of about 30 inches. 

Gardena soils have a thicker surface layer than Eckman 
soils. They are finer textured than Embden soils but are 
coarser textured than Overly soils. They are better drained 
and less mottled than Tiffany soils. They differ from Svea 
soils in having developed in deposits left by glacial melt water, 
rather than in glacial till. 


Gardena loam (0 to 2 percent slopes) (Ga).—This soil 
occurs on foot slopes and alluvial fans in the James River 
Valley and on lake plains. Included in mapping were 
areas, less than 2 acres in size, of an Eckman loam, Glyn- 
don silt loam, an Embden loam, and Overly silt loam. 

This soil has a profile similar to that described as typi- 
cal of the series, except that in some areas thin layers of 
fine sand occur below a depth of 36 inches. 

Most of the acreage is cultivated, Small grain, corn, 
flax, and alfalfa are well suited. Management practices 
are needed to conserve moisture and maintain fertility. 
Among these practices are stubble-mulch tillage, manage- 
ment of crop residue, establishing windbreaks, and fer- 
tilizing. Trees are well suited. (Capability unit IIc-6; 
Silty range site; windbreak site 1) 

Gardena loam, gently sloping (3 to 5 percent slopes) 
{GaB).—This soil oceurs on foot slopes and alluvial fans 
in the James River Valley. Included in mapping were 
areas, less than 2 acres in size, of an Eckman loam and 
Glyndon silt loam. 

This soil has a profile like that described as typical of 
the series, except that the surface layer is not so thick 
and in some places the substratum contains thin layers 
of fine sand. 

Most of the acreage is cultivated. Small grain, corn, 
flax, and alfalfa are the main crops. This soil is somewhat 
susceptible to water erosion. Management practices are 
needed to control erosion, conserve moisture, and maintain 
fertility. Among these practices are stubble-mulch tillage, 
management of crop residue, contour tillage, stripcrop- 
ping, establishing windbreaks, and fertilizing. Trees are 
well suited. (Capability unit Ile-6; Silty range site; 
windbreak site 1) 

Gardena loam, silty substratum (0 to 2-percent slopes) 
(Gb).—This soil oceurs on lake plains. Included in map- 
ping were areas, less than 2 acres in size, of Overly silt 
loam and Glyndon silt loam. 

This soil has a profile like that described as typical of 
the series, except that there is a layer of slowly perme- 
able silty clay loam at a depth of about 40 inches. The 
moisture-holding capacity is high. 

All the acreage is cultivated. Small grain, corn, flax, 
and. alfalfa are the main crops. Management practices 
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are needed to conserve moisture and maintain fertility. 
Among these practices are stubble-mulch tillage, manage- 
ment of crop residue, and fertilizing. Trees are well suited. 
(Capability unit IIc-6 ; Silty range site; windbreak site 1) 

Gardena loam, till substratum (0 to 3 percent slopes) 
(Gc).—This soil occurs in the northeastern part of La 
Moure County. Included in mapping were small areas 
of Glyndon silt loam and Spottswood loam. ; 

This soil has a profile like that described as typical of 
the series, except that the substratum consists of a thin 
layer of coarse sand underlain at a depth of about 42 
inches by clay loam glacial till. Permeability is slow in 
the till substratum. This soil has a seasonally high water 
table that rises to within 3 feet of the surface. 

Most of the acreage is cultivated, but some areas are 
used for hay and pasture. Small grain, corn, flax, and 
alfalfa are well suited. Management practices are needed 
to conserve moisture and maintain fertility. Among these 
practices are stubble-mulch tillage, management of crop 
residue, and fertilizing. Trees are well suited. (Capability 
unit IIc-6; Silty range site; windbreak site 1) 

Gardena and Eckman loams, level (0 to 3 percent 
slopes) (GeA].—This undifferentiated unit consists of deep, 
moderately well drained and well drained soils on up- 
lands, mainly in the central and eastern parts of La 
Moure County. It formed in deposits left by glacial melt 
water. Gardena loam makes up about 60 percent of the 
acreage, and Eckman loam about 40 percent. Any given 
area, however, may be dominantly Gardena loam or domi- 
nantly Eckman loam. Included in mapping were small 
areas of Embden loam, a Barnes loam, and Svea loam. 

These soils have profiles like the ones described as 
typical of their respective series. 

Most of the acreage is cultivated. Small grain, corn, 
flax, and alfalfa are the main crops. Management practices 
are needed to conserve moisture and maintain fertility. 
Among these practices are stubble-mulch tillage, manage- 
ment of crop residue, and fertilizing. Trees are well suited. 
(Capability unit IIc-6; Silty range site; Gardena part 
is In windbreak site 1; Eckman part is in windbreak 
site 2) 


Glyndon Series 


The Glyndon series consists of deep, moderately well 
drained to somewhat poorly drained soils on uplands, 
terraces, and lake plains throughout the Survey Area. 
These soils are nearly level to gently sloping. They formed 
in medium-textured deposits left by glacial melt water. 

In a typical profile the surface layer, about 8 inches 
thick, consists of very dark gray, slightly calcareous silt 
loam. The subsurface layer, about 6 inches thick, consists 
of gray, friable, strongly calcareous silt loam that has 
weak, medium, subangular blocky structure. The under- 
lying material consists of light yellowish-brown and pale- 
yellow silt loam and loam. This material is strongly to 
slightly calcareous. This material is mottled below a depth 
of about 30 inches. sXe 

Permeability is moderate, and the moisture-holding 
capacity is high. The water table is within 5. feet of the 
surface most of the year and at or near the surface in 
spring. These soils are well supplied with organic matter 
and plant nutrients. They have a high content of lime. 


Most of the acreage is cultivated. Small grain, corn, 
flax, and alfalfa are suitable crops. 

Typical profile of Glyndon silt loam, about 2,040 feet 
west and 1,840 feet south of the NE. corner of sec. 38, 
T. 1384 N., R. 62 W. 


A11—0 to 8 inches, very dark gray (10YR 3/1) silt loam, black 
(10¥R 2/1) when moist; weak, coarse, prismatic 
structure breaking to moderate, medium, crumb struc- 
ture; soft when dry, friable when moist, slightly sticky 
and slightly plastic when wet; slightly calcareous; 
clear, wavy boundary. 

Al2ca—8 to 14 inches, gray (10YR 5/1) silt loam, dark gray 
(1OYR 4/1) when moist; weak, medium, subangular 
blocky structure; slightly hard when dry, friable 
when moist, slightly sticky and slightly plastic when 
wet; strongly calcareous; clear, wavy boundary. 

Cica—t4 to 30 inches, light yellowish-brown (2.5¥ 6/4) silt 
loam, light olive brown (2.5Y 5/4) when moist; weak, 
medium, subangular blocky structure; slightly hard 
when dry, friable when moist, slightly sticky and 
slightly plastic when wet; strongly calcareous; grad- 
ual, wavy boundary. 

C2—30 to 36 inches, light yellowish-brown (2.5Y 6/4) silt loam, 
light olive brown (2.5Y 5/4) when moist; few, fine, 
faint mottles of yellowish brown (10YR 5/6, moist) ; 
slightly hard when dry, friable when moist, slightly 
sticky and slightly plastic when wet; slightly calcare- 
ous; gradual, wavy boundary. 

C8—86 to 40 inches, pale-yellow (2.5¥ 7/4) loam, light olive 
brown (2.5¥ 5/4) when moist; common, medium, dis- 
tinet mottles of yellowish brown (10YR 5/6, moist) ; 
hard when dry, friable when moist, slightly sticky 
and slightly plastic when wet; slightly calcareous; 
gradual, wavy boundary. 

C4—40 to 60 inches, light yellowish-brown (2.5Y 6/4) loamy 
fine sand, olive brown (2.5Y 4/4) when moist; loose 
when dry, very friable when moist; slightly calcareous, 


The surface layer ranges from 6 to 15 inches in thickness. 
The underlying material is strongly calcareous to slightly cal- 
careous. Coarse sand and fine gravel occur below a depth of 
36 inches in some places. In most places on lake plains, the 
texture ranges from loam just below the subsoil to fine sand 
at a depth of about 5 feet. In some places there is a layer of 
silty clay loam at a depth of about 40 inches. 

Glyndon soils are finer textured than Ulen soils but are 
coarser textured than Bearden soils. They are better drained 
than Borup soils, and they have fewer mottles in the sub- 
stratum than those soils. 

Glyndon silt loam (0 to 3 percent slopes) (Gl|—This 
soil occurs mainly on lake plains in Dickey County and 
on outwash plains and terraces in La Moure County. 
Included in mapping were small areas of Gardena loam, 
Bearden silt loam, Borup silt loam, and Ulen fine sandy 
loam. 

This soil has the profile described as typical of the series. 

Most of the acreage is cultivated, but a few small areas 
are used for hay and pasture. Small grain, corn, flax, and 
alfalfa are well suited. This soil is moderately susceptible 
to wind erosion, especially where the limy material has 
been brought to the surface in cultivation. The high con- 
tent of lime causes granulation of the surface layer, and 
the soil slakes down into sand-sized particles that blow 
easily. Management practices are needed to control wind 
erosion and maintain the organic-matter content and 
fertility. Among these practices are stubble-mulch tillage, 
management of crop residue, stripcropping, establishing 
windbreaks, inclusion of grasses and legumes‘in the crop- 
ping system, and fertilizing. Trees for field and farm- 
stead windbreaks are well suited. (Capability unit IIe- 
4L; Silty range site; windbreak site 1) 
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Glyndon silt loam, gently sloping. (3 to 6 percent 
slopes) (GIB)—This soil occurs as narrow areas on lower 
foot slopes and on terraces in the James River Valley and 
on lake plains. Included in mapping were areas, less than 
2 acres in size, of Gardena loam and Borup silt loam. 

This soil has a profile like that described as typical of 
the series, except that the surface layer is thinner in most 

laces. . : 

Most of the acreage is cultivated, but some areas are 
used for hay and pasture. Small grain, corn, flax, and 
alfalfa are well suited. This soil is moderately susceptible 
to water erosion. It is also susceptible to wind erosion, 
especially in areas where the limy material has been 
brought. to the surface in cultivation. The high content 
of lime canses-the surface soil to slake down into sand- 
sized particles that blow easily. Management practices 
are needed to control erosion and to maintain organic- 
matter content and fertility. Among these practices are 
stubble-mulch tillage, management of crop residue, con- 
tour tillage, establishing windbreaks, inclusion of grass 
and legumes in the cropping system, and fertilizing. Trees 
are,well suited. (Capability unit Ile-+4L; Silty range site; 
windbreak site 1) 

Glyndon silt loam, saline (0 to 2 percent slopes) 
(Gm).—This soil occurs on lake plains. Included in map- 
ping were areas, less than 2 acres in size, of Colvin soils, 
saline, and Bearden silt loam, saline. 

This soil has a profile like that described as typical of 
the series, except that the surface layer and the upper 
part of the substratum contain enough salt to affect plant 
growth. 

Most of the acreage is used for hay, but some areas are 
cultivated. Salt-tolerant crops, such as barley, rye, oats, 
wheat, sweetclover, millet, and alfalfa, are suitable. Man- 
agement practices are neeced to improve subsurface drain- 
age, control erosion, and maintain fertility. Inclusion of 
deep-rooted legumes in the cropping system helps to 
lower the water table and remove salts from the surface 
layer. Other beneficial practices include the application 
of manure, stubble-mulch tillage, management of crop 
residue, and fertilizing. Trees are poorly suited. (Ca- 
pability unit ITIs-4; Saline Subirrigated range site; 
windbreak site 8) 

Glyndon silt loam, silty substratum (0 to 2 percent 
slopes) {Gn).—This soil occurs on lake plains. Included 
in mapping were areas, less than 2 acres in size, of Gar- 
dena loam, Barden silt loam, and Ulen fine sandy loam. 

This soil has a profile like that described as typical of 
the series, except that it has a layer of moderately slowly 
permeable silty clay loam at a depth of about 40 inches. 
The moisture-holding capacity is high. 

Most of the acreage is cultivated. Small grain, corn, 
flax, and alfalfa are well suited. This soil is moderately 
susceptible to wind erosion, especially in areas where cul- 
tivation has brought limy material to the surface. The 
high content of lime causes the surface soil to slake down 
into sand-sized particles that blow easily. Management 
practices are needed to control erosion and maintain 
fertility. Among these practices are stubble-mulch tillage, 
stripcropping, management of crop residue, establishing 
windbreaks, and fertilizing. Trees for field and farmstead 
windbreaks are well suited. (Capability unit Ile 4L; Silty 
range site; windbreak site 1) 


Grano Series 


The Grano series consists of very poorly drained, cal- 
careous solls in level, clay-filled basins in the western part 
of La Moure County. These soils formed in fine-textured 
lacustrine sediments, 

In a typical profile the surface layer, about 16 inches 
thick, consists of dark-gray silty clay that is slightly cal- 
careous. This is underlain by a layer, about 20 inches 
thick, of gray, strongly calcareous silty clay that has 
strong, fine, angular blocky structure. Below this is gray 
silty clay that contains light olive-brown mottles. 

Permeability is slow, and the soils have a high water 
table. The supply of organic matter and plant nutrients 
is good. 

Grano soils are used for hay and pasture. Undrained 
areas are too wet for cultivation. 

Typical profile of Grano silty clay, about 1,790 feet north 
and eae east of the SW. corner of sec. 26, T, 185 N., 
. 66 W. 


A1l—0 to 16 inches, dark-gray (5Y 4/1) silty clay, black (5Y 
2/1) when moist; weak, coarse, prismatic structure 
breaking to strong, fine, angular blocky; hard when 
dry, firm when moist, very sticky and very plastic 
when wet; slightly calcareous; clear, wavy boundary. 

Clca—16 to 36 inches, gray (5Y 5/1) silty clay, olive gray (5Y 
4/2) when moist; strong, fine, angular blocky struc- 
ture; hard when dry, firm when moist, very sticky 
and very plastic when wet; strongly calcareous. 

C2g—86 to 60 inches, gray (5Y 5/1) silty clay, olive gray (5Y 
5/2) when moist; many, coarse, prominent mottles of 
light olive brown (2.5Y 5/6, moist); massive; hard 
when dry, firm when moist, very sticky and very 
plastic when wet; slightly calcareous. 

The surface layer ranges from 8 to 16 inches in thickness. 
In some places the lower part contains accumulated lime. The 
upper part of the substratum ranges from 10 to 24 inches in 
thickness. It is strongly to very strongly calcareous. The lower 
part of the substratum is slightly to strongly calcareous. 

Grano soils have more mottles in the substratum and are 
more poorly drained than Hegne soils. They have a lime accu- 
mulation, which is lacking in Fargo soils. Grano soils are 
finer textured than Colvin soils. 


Grano silty clay (0 to 2 percent slopes) (Go).—This 
soil occupies clay-filled basins in the western part of La 
Moure County, Included in mapping were small areas 
of Hegne soils. 

This soil is used mainly for hay and pasture. Undrained 
areas are too wet for cultivation, and drainage is not 
practical, because outlets are lacking. The native vege- 
tation consists mainly of rivergrass, American manna- 
grass, prairie cordgrass, sedges, and rushes. (Capability 
unit Vw-WL; Wetlands range site; windbreak site 7) 


Gravel Pits 


Gravel pits (Gp) are open excavations from which sand 
and gravel have been removed. Pits that are less than 38 
acres in size are shown by symbols on the detailed soil 
map at the back of this publication. 


Great Bend Series 


The Great Bend series consists of well-drained, nearly 
level, gently sloping and undulating soils on lake plains 
in the western part of La Moure County and on side 
slopes in the James River Valley. These soils formed in 
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moderately fine textured deposits left by glacial melt 
water. 

In a typical profile the surface layer, about 6 inches 
thick, consists of noncalcareous, very dark gray silty clay 
loam. The subsoil is about 12 inches thick. The upper part 
consists of dark grayish-brown, noncalcareous, friable 
clay loam that has moderate, medium, prismatic structure. 
The lower part is light olive-brown, noncalcareous, fri- 
able silty clay loam that has moderate, medium, prismatic 
structure. The upper part of the underlying material is 
light yellowish-brown, very strongly calcareous silt loam 
that contains accumulated lime. The lower part is light 
yellowish-brown, friable, strongly calcareous silty clay 
loam that is mottled with yellowish brown, 

Permeability is moderate in the surface layer and mod- 
erately slow in the subsoil and substratum. The moisture- 
holding capacity is high. These soils are well supplied 
with organic matter and plant nutrients. 

Most of the acreage is cultivated. These soils are well 
suited to all crops commonly grown in the Survey Area. 
Wheat, oats, barley, rye, flax, corn, and alfalfa are the 
main crops. Good management practices are needed to 
help control runoff and erosion and to maintain fertility. 

Typical profile of Great Bend silty clay loam, about 0.3 
mile north and 65 feet west of the SE. corner of sec. 14, 
T. 183 N., BR. 66 W. 


Ap—O to 6 inches, very dark gray (10¥R 3/1) silty clay loam, 
black (10YR 2/1) when moist; moderate, medium, 
granular structure to crumb structure; soft when 
dry, friable when moist, sticky and plastic when wet; 
noncalcareous ; clear, smooth boundary. 

B21—6 to 12 inches, dark grayish-brown (2.5Y 4/2) clay loam, 
very dark grayish brown (2.5¥ 8/2) when moist; 
moderate, medium, prismatic structure breaking to 
moderate, medium, angular blocky; slightly hard when 
dry, friable when moist, sticky and plastic when wet; 
noncalcareous; gradual, wavy boundary. 

B22—12 to 18 inches, light olive-brown (2.5Y 5/4) silty clay 
loam, olive brown (2.5Y 4/4) when moist; moderate, 
medium, prismatic structure breaking to moderate, 
medium, angular blocky; slightly hard when dry, fri- 
able when moist, sticky and plastic when wet; non- 
calcareous; clear, wavy boundary. 

Clca—18 to 34 inches, light yellowish-brown (2.5Y 6/4) silt 
loam, light olive brown (2.5Y 5/4) when moist; weak, 
medium, prismatic structure breaking to weak, medi- 
um, angular blocky; slightly hard when dry, friable 
when moist, slightly sticky and slightly plastic when 
wet; very strongly calcareous; few distinct lime con- 
eretions; gradual, wavy boundary. 

C2—34 to 60 inches, light yellowish-brown (2.5Y 6/4) silty 
clay loam, olive brown (2.5¥ 4/4) when moist; com- 
mon, coarse, prominent mottles of dark yellowish 
brown (10YR 4/4, moist) ; massive; hard when dry, 
friable when moist, sticky and plastic when wet; 
strongly calcareous. 


The surface layer ranges from 6 to 10 inches in thickness. 
The subsoil ranges from very dark brown to olive brown in 
color and from silty clay loam to clay loam in texture. It 
ranges from 6 to 14 inches in thickness. In some places the 
lower part contains an accumulation of lime and is strongly 
calcareous. The underlying material has an accumulation of 
lime just below the subsoil in most places. Glacial till oceurs 
below a depth of 30 inches in some places, 

Great Bend soils have a thinner surface layer than Overly 
soils. They are coarser textured than Nutley soils but are finer 
textured than Heckman soils. Great Bend soils formed in sedi- 
ments left by glacial melt water, rather than in glacial till, 
which was the parent material of Barnes soils. 


874-278—71——-3 


Great Bend silty clay loam, gently sloping (38 to 5 
percent slopes) (GrB)—This soil occurs on long, gentle 
slopes along a tributary of the James River, in Dickey 
County. Included in mapping were areas, less than 2 acres 
in size, of Overly, Bearden, and Eckman soils. 

This soil has the profile described as typical of the 
series. Runoff is medium, and the soil is moderately sus- 
ceptible to water erosion. The moisture-holding capacity 
is high, and the soil is moderately and moderately slowly 
permeable, 

This soil is well suited to cultivation. Wheat, oats, 
barley, rye, flax, corn, and alfalfa are suitable crops. The 
main problem is control of water erosion. Other problems 
are conservation of moisture and maintenance of organic- 
matter content and fertility. Stubble-mulch tillage, man- 
agement of crop residue, establishing windbreaks, and 
fertilizing are practices that help control erosion, conserve 
moisture, and maintain the organic-matter content and 
fertility. Trees for field and farmstead windbreaks are 
well suited. (Capability unit IIle-6; Clayey range site; 
windbreak site 2) 

Great Bend-Barnes complex, level (0 to 3 percent 
slopes) (GtA).—This complex consists of deep, well-drained 
soils on uplands in the western part of La Moure County. 
Great Bend silty clay loam makes up about 50 percent of 
the complex, and Barnes clay loam about 45 percent. 
Included in mapping were small areas of an Overly silty 
clay loam and a Nutley silty clay. 

The Great Bend soil has a profile like that described 
as typical of the series, except that the substratum is clay 
loam glacial till, rather than silty deposits left by glacial 
melt water. 'The Barnes soil has a clay loam surface layer 
and subsoil, but its profile is otherwise like that described 
as typical of the series, The moisture-holding capacity is 
high. Permeability is moderate in the Barnes soil and 
moderate to moderately slow in the Great Bend soil. 

This complex is well suited to cultivation. Wheat, oats, 
barley, rye, flax, corn, and alfalfa are suitable crops. The 
main problems are conservation of moisture and main- 
tenance of organic-matter content and fertility. Erosion 
is not a problem. Stubble-mulch tillage, management of 
crop residue, and fertilizing are practices that help con- 
serve moisture and maintain fertility. Trees for field and 
farmstead windbreaks are well suited. (Capability unit 
IIc-6; Clayey range site; windbreak site 2) 

Great Bend-Barnes complex, undulating (8 to 6 per- 
cent ep) (GtB)—This complex consists of deep, well- 
drained soils on uplands in the western part of La Moure 
County. Great Bend silty clay loam makes up about 50 
percent of the complex, and Barnes clay loam about 45 
percent. Included in mapping were small areas of an 
Overly silty clay loam and a Nutley silty clay. 

The Great Bend soil has a profile like that described 
as typical of the series, except that the substratum con- 
sists of clay loam glacial till rather than silty deposits 
left by glacial melt water. Except for the texture of the 
surface layer, the Barnes soil has the profile described as 
typical of the series. The moisture-holding capacity is 
high. Permeability is moderate in the Barnes soil and 
moderate to moderately slow in the Great Bend soil. 

This complex is well suited to cultivation. Wheat, oats, 
barley, rye, flax, corn, and alfalfa are suitable crops. 
Control of water erosion is the main problem. Other 
problems are conservation of moisture and maintenance 
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of organic-matter content and fertility. Stubble-mulch 
tillage, management of crop residue, establishing wind- 
breaks, and fertilizing are practices that help control 
erosion, conserve moisture, and maintain fertility. Trees 
for field and farmstead windbreaks are well suited. 
(Capability unit Ile-6; Clayey range site; windbreak 
site 2) 


Hamar Series 


The Hamar series consists of deep, somewhat poorly 
drained soils on sandy uplands in La Moure and Dickey 
Counties and on sandy terraces in the James River 
Valley. These soils occur as nearly level areas or as slight 
depressions. They formed in coarse-textured deposits left 
by glacial melt water. : 

In a typical profile the surface layer, about 6 inches 
thick, consists of very dark gray loamy fine sand. The 
subsoil, about 6 inches thick, consists of mottled, very 
dark gray, very friable loamy fine sand that has weak, 
blocky structure or is single grain. The underlying ma- 
terial is mottled, light-gray fine sand that is calcareous 
or strongly calcareous below a depth of 34 inches. 

Permeability is rapid. The water table is within 5 
feet of the surface most of the year and at or near the 
surface in spring. 

Most of the acreage is cultivated along with surround- 
ing areas of Hecla, Maddock, and Ulen soils. In undrained 
areas wetness sometimes delays spring planting and fall 
harvesting in years when rainfall is above average. The 
additional moisture is beneficial to crops in dry years. 

Typical profile of Hamar loamy fine sand, 0.1 mile 
north and 200 feet east of the SW. corner NW sec. 
11, T. 129 N., R. 59 W. 


A1—0 to 6 inehes, very dark gray (10YR 3/1) loamy fine sand, 
black (10YR 2/1) when moist; weak, medium and 
fine, blocky structure and single grain; soft when 
dry, very friable when moist, slightly sticky and non- 
plastic when wet; abundant roots; gradual, smooth 
boundary. 

Bg—6 to 12 inches, mottled, very dark gray (10YR 3/1) loamy 
fine sand, very dark brown (1OYR 2/2) when moist; 
many, fine, faint, dark-brown (10YR 3/3, moist) mot- 
tles ; weak, medium, blocky structure and single grain ; 
soft when dry, very friable when moist, slightly sticky 
and nonplastie when wet; plentiful roots; clear, wavy 
boundary. 

Cig—12 to 24 inches, mottled, ight-gray (2.5Y 7/2) fine sand, 
light brownish gray (2.5Y 6/2) when moist; common, 
fine, faint, dark-brown (10YR 3/3, moist) and brown 
to dark-brown (10¥R 4/3, moist) mottles; very weak, 
medium, blocky structure and single grain; soft when 
dry, loose when moist, nonsticky and nonplastic when 
wet; few roots; gradual, wavy boundary. 

C2g—24 to 34 inches, mottled, light-gray (2.5¥ 7/2) fine sand, 
light brownish gray (2.5Y¥ 6/2) when moist; common, 
medium, faint, dark yellowish-brown (10YR 4/4, 
moist) mottles; single grain; loose when dry, loose 
when moist, nonsticky and nonplastic when wet; few 
roots; clear, wavy boundary. 

C8ca—34 to 48 inches, mottled, light-gray (SY 7/2) fine sand, 
olive gray (5Y 5/2) when moist; few, fine, faint lime 
segregations; few, medium, faint, dark grayish-brown 
(10YR 4/2, moist) mottles, and few, medium, promi- 
nent, black (N 2/0, moist) mottles; slightly hard 
when dry, very friable when moist, slightly sticky and 
nonplastic when wet; strongly calcareous; gradual, 
wavy boundary. 


C4ca—48 to 54 inches, mottled, light-gray (5Y 7/2) fine sand. 
olive gray (5Y 5/2) when moist; common, medium, 
prominent, black (N 2/0, moist) mottles and common, 
medium, distinct, dark-brown (7.5YR 3/2, moist) mot- 
tles ; slightly hard when dry, very friable when moist, 
slightly sticky and nonplastic when wet; strongly 
calcareous; clear, wavy boundary. 

C5g—54 to 60 inches, mottled, light-gray (SY 7/2) fine sand, 
olive gray (5¥ 5/2) when moist; few, fine, faint, 
light olive-brown (2.5Y 5/4, moist) mottles and few, 
fine, distinct, dark-brown (7.5YR 3/2, moist) mottles ; 
soft when dry, loose when moist, nonsticky and non- 
plastic when wet; calcareous. 

The surface layer ranges from black to very dark grayish 
brown in color and from fine sandy loam to fine sand in tex- 
ture. The thickness ranges from 2 to 24 inches. The subsoil 
ranges from very dark gray to very dark brown in color and 
from 4 to 18 inches in thickness. The texture ranges from fine 
sandy loam to fine sand. The underlying material ranges from 
dark grayish brown to olive in color and from loamy fine sand 
to fine sand in texture. Loam or clay loam glacial till occurs at 
a depth below 30 inches in places on sandy uplands. A layer 
of silty clay loam, silt loam, or very fine sandy loam, about 
12 inches thick, occurs at a depth below 40 inches in some 
profiles, 

Hamar soils have a more strongly mottled subsoil and sub- 
stratum than Hecla and Maddock soils. They lack the accumu- 
lation of lime that occurs just below the surface layer of 
Arveson and Ulen soils. Hamar soils are not so strongly mot- 
tled in the subsoil as Venlo soils. They are coarser textured 
than Tiffany soils. 


Hamar fine sandy loam (0 to 8 percent slopes) (Ha).— 
This soil occurs in shallow depressions on sandy uplands 
in the southeastern part of La Moure County and on 
terraces in the James River Valley. Included in mapping 
were small areas of Hecla loamy fine sand and Embden 
fine sandy loam. 

This soil has a profile like that described as typical 
of the series, except for the texture of the surface layer. 
In some areas loam or clay loam glacial till occurs below 
a depth of about 36 inches. 

Most of the acreage is cultivated along with surround- 
ing areas of Hecla and Maddock soils. The water table 
is high, and wetness sometimes causes delay in spring 
planting and fall harvesting. Management practices are 
needed to improve subsurface drainage, control wind ero- 
sion, and maintain fertility. Stubble-mulch tillage, man- 
agement of crop residue, stripcropping, establishing wind- 
breaks, and fertilizing are beneficial practices, Trees are 
well suited. (Capability unit [II[we-3: Subirrigated range 
site; windbreak site 7) 

Hamar loamy fine sand (0 to 2 percent slopes) (He).— 
This soil occurs as shallow depressions in the sandy part 
of lake plains. It is surrounded by slightly higher lying 
Hecla and Ulen soils, and small areas of these soils were 
included in mapping. 

This soil has a profile like that described as typical of 
the series, except that in a few areas a layer of very fine 
sandy loam, silt loam, or silty clay loam occurs at a depth 
of about 40 inches. 

The water table is high, and wetness sometimes causes 
delay in spring planting and fall harvesting. 

Most of the acreage is cultivated, but this soil is highly 
susceptible to wind erosion if not protected. Management 
practices are needed to improve subsurface drainage, con- 
trol wind erosion, and maintain fertility. Stubble-mulch 
tillage, management of crop residue, stripcropping, estab- 
lishing windbreaks, fertilizing, and frequent inclusion of 
grasses in the cropping system are beneficial practices. 
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Some areas are used for hay and_pasture. Trees are well 
suited. (Capability unit [Ve-2; Subirrigated range site; 
windbreak site 7) 


Hamerly Series 


The Hamerly series consists of moderately well drained 
to somewhat poorly drained, nearly level to undulating 
soils on uplands, mainly in the northeastern part of La 
Moure County. These soils formed in medium-textured 
to moderately fine textured glacial till. 

In a typical profile the surface layer, about 10 inches 
thick, consists of very dark brown, noncalcareous loam. 
The next layer, about 10 inches thick, consists of light- 
gray loam that has coarse, angular blocky structure. It 
1s very strongly calcareous and has a few lime concre- 
tions. Below this is light yellowish-brown clay loam. The 
upper part has weak, coarse, angular blocky structure and 
is strongly calcareous. The lower part is massive. It con- 
tains distinct mottles of gray and strong brown and 
prominent clusters of gypsum crystals. 

Permeability is moderate in the surface layer and 
upper part of the substratum, but it is moderately slow 
in the lower part. The moisture-holding capacity is high. 
The water table rises to within 2 to 3 feet of the surface 
in spring. These soils are well supplied with organic 
matter and plant nutrients, but they may be somewhat 
deficient in phosphorus. They have a high content of lime. 

Most of the acreage is cultivated. Small grain, corn, 
flax, alfalfa, and other crops commonly grown in the 
Area are well suited. 

Typical profile of Hamerly loam, about 0.5 mile east 
and 280 feet south of the NW. corner of sec. 29, T, 135 
N., R. 60 W. 


A1—0 to 10 inches, very dark brown (10YR 2/2) loam, black 
(10YR 2/1) when moist; moderate, coarse, prismatic 
structure breaking to moderate, fine, granular; slight- 
ly hard when dry, friable when moist, slightly sticky 
and slightly plastic when wet; noncalcareous; clear, 
wavy boundary. 

Clca—10 to 20 inches, light-gray (5Y 7/2) loam, olive (5Y 
5/3) when moist; weak, coarse, angular blocky struc- 
ture breaking to moderate, fine, angular blocky ; slight- 
ly hard when dry, friable when moist, slightly sticky 
and slightly plastic when wet; very strongly calcare- 
ous; few lime concretions; gradual, wavy boundary. 

C2—20 to 27 inches, light yellowish-brown (2.5¥ 6/4) clay 
loam, light olive brown (2.5Y 5/4) when moist; weak, 
coarse, angular blocky structure breaking to moderate, 
fine, angular blocky; slightly hard when dry, friable 
when moist, sticky and plastic when wet; strongly 
calcareous; gradual, wavy boundary. 

C8cs—27 to 60 inches, light yellowish-brown (2.5Y 6/4) clay 
loam, olive brown (2.5Y 4/4) when moist; many, me- 
dium and coarse, distinct mottles of gray (5Y 5/1, 
moist) and strong brown (7.5YR 5/8, moist); mas- 
sive; hard when dry, firm when moist, sticky and 
plastic when wet; slightly calcareous; many promi- 
nent clusters of gypsum erystals. 


The surface layer ranges from 6 to 14 inches in thickness. 
The upper part is noncalcareous, except in areas where mate- 
rial has been brought upward through tillage. The lower part 
of the surface layer contains an accumulation of lime and is 
strongly to very strongly calcareous. The upper part of the 
Clca horizon ranges from grayish brown to olive in color and 
from 6 to 20 inches in thickness. It contains a few gypsum 
crystals in some places. The lower part of the substratum is 
loam to clay loam glacial till. It is slightly to strongly calcare- 
ous and contains a few crystals of gypsum. 


Hamerly soils have an accumulation of lime just below the 
surface layer, which is lacking in Barnes and Svea soils. They 
have fewer mottles in the substratum than Vallers soils and 
are better drained than those soils. They have a higher con- 
centration of lime than Buse soils. Unlike the Glyndon soils, 
which developed in pebble-free deposits left by glacial melt 
water, Hamerly soils developed in glacial till. 

Hamerly loam (0 to 2 percent slopes) (Hf)—-This soil 
occurs on uplands as areas surrounding shallow depres- 
sions. Included in mapping were areas, less than 2 acres 
in size, of Svea and Tonka soils, 

This soil is calcareous. It has the profile described as 
typical of the series. 

Most of the acreage is cultivated. Small grain, corn, 
flax, and alfalfa are well suited. Spring planting is some- 
times delayed because of a perched water table. This soil 
is moderately susceptible to wind erosion, especially in 
areas where material from the limy subsoil has been 
mixed with material from the surface layer in cultivation. 
The high content of lime causes the soil to slake down 
into sand-sized particles that blow readily. Management 
practices are needed to control erosion, improve sub- 
surface drainage, and maintain organic-matter content 
and fertility. Among these practices are stubble-mulch 
tillage, management of crop residue, establishing wind- 
breaks, inclusion of deep-rooted legumes in the cropping 
system, application of manure, and fertilizing. Trees are 
well suited. (Capability unit IIe 4L; Silty range site; 
windbreak site 1) 

Hamerly-Svea loams (0 to 5 percent slopes) (Hg).—This 
complex occurs on glaciated uplands, mainly in the north- 
eastern part of La Moure County. Hamerly loam makes 
up about 60 percent of the complex, and Svea loam about 
30 percent, Barnes loam, Vallers silty clay loam, and 
Tonka silt loam make up the rest. 

These soils have profiles like those described as typical 
of their respective series. 

Most of the acreage is used for crops. Small grain, corn, 
flax, alfalfa, and other crops commonly grown in the 
Area are well suited. This complex is moderately sus- 
ceptible to erosion because of the high percentage of 
Hamerly soils. In areas where the limy material of the 
Hamerly soil has been brought upward, the surface layer 
slakes down readily into sand-sized particles that blow 
easily. Management practices are needed to control ero- 
sion and maintain organic-matter content and fertility. 
Among these practices are stubble-mulch tillage, manage- 
ment of crop residue, establishing windbreaks, frequent 
inclusion of legumes and grasses in the cropping system, 
application of manure, and fertilizing. Trees are well 
suited. (Capability unit IIe-4L; Silty range site; wind- 
break site 1) 


Hecla Series 


The Hecla series consists of deep, moderately well 
drained, nearly level to gently undulating soils on sandy 
lake plains and on sandy uplands and terraces in the 
James River Valley. These soils formed in coarse-textured 
deposits left by glacial melt water and reworked by wind. 

In a typical profile the surface layer, about 6 inches 
thick, consists of dark-gray fine sandy loam. The sub- 
surface layer, about 12 inches thick, consists of dark-gray, 
very friable fine sandy loam that has very coarse, pris- 
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matic structure. The subsoil, about 10 inches thick, con- 
sists of dark grayish-brown and grayish-brown loamy fine 
sand that has weak, coarse, blocky structure. The under- 
lying material consists of light brownish-gray and brown 
fine sand. This material is mottled below a depth of about 
42 inches. 

Permeability is moderately rapid, and the moisture- 
holding capacity is moderate. These soils are highly sus- 
ceptible to wind erosion. They have a moderately high 
organic-matter content. 

Most of the acreage is cultivated, but some is used for 
native pasture and hay. The soils are fairly well suited 
to crops, especially in years when rainfall 1s evenly dis- 
tributed throughout the growing season. _ ; 

Typical profile of Hecla fine sandy loam in a cultivated 
field, 80 feet. north and 0.3 mile west of the SE. corner 
of sec. 29, T. 180 N., R. 59 W. 


Ap—O0 to 6 inches, dark-gray (10YR 4/1) fine sandy loam, 
black (10Y¥R 2/1) when moist; weak, medium, blocky 
and granular structure; soft when dry, very friable 
when moist, slightly sticky and slightly plastic when 
wet; abundant roots; abrupt, smooth boundary ; so- 
dium adsorption ratio 0.4. 

A1—6 to 18 inches, dark-gray (10YR 4/1) fine sandy loam, 
black (10YR 2/1) when moist; very coarse, prismatic 
structure breaking to weak, coarse, blocky; soft when 
dry, very friable when moist, slightly sticky and 
slightly plastic when wet; plentiful roots; clear, wavy 
boundary ; sodium adsorption ratio 0.4. 

B21—18 to 24 inches, dark grayish-brown (10YR 4/2) loamy 
fine sand, very dark brown (10YR 2/2) when moist; 
weak, coarse, blocky structure; soft when dry, very 
friable when moist, slightly sticky and nonplastic 
when wet; plentiful roots; clear, wavy boundary; 
sodium adsorption ratio 0.5. 

B22—24 to 28 inches, grayish-brown (10YR 5/2) loamy fine 
sand, very dark grayish brown (10¥R 3/2) when 
moist; weak, coarse, blocky structure; soft to loose 
when dry, very friable to loose when moist, slightly 
sticky and nonplastic when wet; plentiful roots; clear, 
wavy boundary; sodium adsorption ratio 0.5. 

Ci—28 to 42 inches, light brownish-gray (2.5Y 6/2) fine 
sand, dark grayish brown (10YR 4/2) when moist; 
single grain; loose when dry, loose when moist, non- 
sticky and nonplastic when wet; few roots; clear, 
smooth boundary; sodium adsorption ratio 0.6. 

C2—42 to 60 inches, mottled, brown and light brownish-gray 
(10YR 5/3 and 2.5Y 6/2) fine sand, dark brown and 
grayish brown (10YR 3/8 and 2.5¥ 5/2) when moist; 
single grain; loose when dry, loose when moist, non- 
sticky and nonplastic when wet; sodium adsorption 
ratio 0.6. 


The surface layer ranges from 14 to 30 inches in thickness 
and from fine sandy loam to fine sand in texture. The subsoil 
ranges from 4 to 16 inches in thickness, from loamy fine sand 
to fine sand in texture, and from very dark brown to very 
dark grayish brown in color. Faint, brown mottles occur in the 
subsoil in places. The substratum is dark grayish-brown to 
light olive-brown loamy fine sand to sand. Mottles are com- 
mon. In some places there is a layer of very fine sandy loam, 
silt loam, or silty clay loam in the substratum at a depth below 
about 40 inches. Loam to clay loam glacial till occurs below a 
depth of about 3 feet in places. The depth to lime ranges from 
80 inches to more than 5 feet. 

Hecla soils have a thicker surface layer than Maddock soils. 
They are coarser textured than Embden soils, and they are 
better drained and have fewer mottles than Hamar soils. Un- 
like Ulen soils, they lack an accumulation of Hme just below 
the surface layer. 


Hecela fine sandy loam (0 to 2 percent slopes) (Hh).— 
This soil occurs on sandy lake plains and on terraces in 
the James River Valley. Included in mapping were areas, 
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less than 2 acres in size, of a Maddock fine sandy loam, 
Hamar fine sandy loam, Embden fine sandy loam, and 
Ulen fine sandy loam. 

This soil has the profile described as typical of the 
series. The moisture-holding capacity is low, and the soils 
are highly susceptible to wind erosion. 

Most of the acreage is cultivated, but some areas are 
used for pasture and hay. Small grain, corn, flax, alfalfa, 
and other crops grown in this Area are fairly well suited. 
Management practices are needed to control erosion, con- 
serve moisture, and maintain fertility. Among these prac- 
tices are stubble-mulch tillage, management of crop resi- 
due, stripcropping, establishing windbreaks, drill seeding, 
and fertilizing. Trees for field and farmstead windbreaks 
are well suited. (Capability unit IIIe-3; Sandy range 
site; windbreak site 1) 

Hecla fine sandy loam, silty substratum (0 to 2 per- 
cent slopes) (Hk).—This soil occurs on sandy lake plains. 
Included in mapping were areas, less than 2 acres in size, 
of a Maddock fine sandy loam, Hamar fine sandy loam, 
Embden fine sandy loam, and Ulen fine sandy loam. 

This soil has a profile like that described as typical of 
the series, except that there is a layer of silt loam or silty 
clay loam at a depth of about 40 inches. Permeability is 
rapid above this layer; then it is moderately slow. 

Most of the acreage is cultivated, but some is used for 
pasture and hay. Small grain, corn, flax, and alfalfa are 
the main crops. This soil is highly susceptible to wind 
erosion if cultivated and not protected. Management prac- 
tices are needed to control erosion, conserve moisture, and 
maintain fertility. Among these practices are stubble- 
mulch tillage, management of crop residue, stripcropping, 
establishing windbreaks, drill seeding, and fertilizing. 
Trees for field and farmstead windbreaks are well suited. 
cen unit IIIe-3; Sandy range site; windbreak 
site 1 

Hecla loamy fine sand (0 to 2 percent slopes) (Hl).— 
This soil occurs on sandy lake plains and on sandy up- 
lands. Included in mapping were areas, less than 2 acres 
in size, of a Maddock loamy fine sand, Hecla fine sandy 
loam, Ulen fine sandy loam, and Hamar fine sandy loam. 

This soil has a profile similar to that described as typi- 
cal of the series, except that the surface layer is loamy 
fine sand. 

Most of the acreage is cultivated, but some fairly large 
areas are used for hay and pasture (fig. 6). Small grain, 
corn, and alfalfa are the main crops. This soil is highly 
susceptible to wind erosion. Management practices are 
needed to control wind erosion, conserve moisture, and 
maintain the organic-matter content and fertility. Among 
these practices are stubble-mulch tillage, management of 
crop residue, stripcropping, establishing windbreaks, drill 
seeding, frequent inclusion of grass in the cropping sys- 
tem, and fertilizing. Trees for field and farmstead wind- 
breaks are well suited. (Capability unit [Ve-2; Sandy 
range site; windbreak site 1) 

Hecla loamy fine sand, gently undulating (3 to 5 
percent slopes) (HIB)—This soil occurs on sandy lake 
plains. Most areas have been reworked by wind, and in 
many small areas the original surface layer has been 
blown away and redeposited as small hummocks. The 
surface layer of the hummocks is lighter colored than the 
original surface layer because it contains less organic 
matter. Included in mapping were areas, less than 2 acres 
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Figure 6——Hay on Hecla loamy fine sand. This sandy soil is highly susceptible to wind erosion if cultivated. 


in size, of Hecla fine sandy loam, a Maddock loamy fine 
sand, Hamar fine sandy loam, and a Ulen loamy fine sand. 

This soil has a profile like that described as typical of 
the series, except that the surface layer is loamy fine sand. 

Most of the acreage is used for hay and pasture, but 
some areas are cultivated. This soil is highly susceptible 
to wind erosion, and it has low moisture-holding capacity. 
Management practices are needed to control wind erosion, 
conserve moisture, and maintain the organiec-matter con- 
tent and fertility. Among these practices are stubble- 
mulch tillage, management of crop residue, stripcropping, 
establishing windbreaks, drill seeding, frequent inclusion 
of grass in the cropping system, and fertilizing, Trees 
for field and farmstead windbreaks are well suited. (Ca- 
pability unit [Ve-2; Sandy range site; windbreak site 1) 

Hecla loamy fine sand, silty substratum (0 to 2 per- 
cent slopes) (Hm).—This soil occurs on sandy lake plains. 
Included in mapping were areas, less than 2 acres in 
size, of a Maddock loamy fine sand, Hecla fine sandy 
loam, Hamar fine sandy loam, and a Ulen loamy fine sand. 

This soil has a profile like that described as typical of 
the series, except that the surface layer is loamy fine sand, 
and there is a layer of silt loam or silty clay loam at a 
depth of about 40 inches. Permeability is rapid above 
this layer, and then it is moderately slow. 

Most of the acreage is cultivated, but some areas are 
used for hay and pasture. Small grain, corn, and alfalfa 
are the main crops. This soil is highly susceptible to wind 
erosion. Management practices are needed to control wind 
erosion, conserve moisture, and maintain fertility. Among 
these practices are stubble-mulch tillage, management of 
crop residue, stripcropping, establishing windbreaks, drill 
seeding, frequent inclusion of grass in the cropping sys- 


tem, and fertilizing. Trees for field and farmstead wind- 
breaks are well suited. (Capability unit [Ve2; Sandy 
range site; windbreak site 1) 

Hecla-Hamar complex (0 to 2 percent slopes) (Hn).— 
This complex occurs as nearly level areas and slight 
depressions on sandy lake plains, Hecla fine sandy loam 
makes up about 50 percent of the acreage, and Hamar 
loamy fine sand about 40 percent. The rest consists of 
Maddock loamy fine sand, Ulen fine sandy loam, and 
Hecla loamy fine sand. The Hecla soil is in the higher 
positions on the landscape, and the Hamar soil is in the 
shallow dips and depressions. 

These soils have profiles like the ones described as typi- 
cal of their respective series. In some small areas there is 
a layer of silt loam or silty clay loam at a depth of about 
40 inches. The Hecla soil 1s moderately well drained, but 
the Hamar soil has a water table that rises to within 2 
feet of the surface after rapid snowmelt or heavy rainfall. 

Most of the acreage is cultivated, but some is used for 
hay and pasture. Small grain, corn, and alfalfa are the 
main crops. These soils are highly susceptible to wind 
erosion. Management practices are needed to control 
erosion and maintain fertility. Among these practices are 
stubble-mulch tillage, management of crop residue, strip- 
cropping, establishing windbreaks, drill seeding, frequent 
ielusion of grass in the cropping system, and fertilizing. 
On the Hamar soil, spring planting must be delayed at 
times because of wetness. Trees for field and farmstead 
windbreaks are well suited. (Capability unit IIIe-3; 
Sandy range site; Tecla part is in windbreak site 1; 
Hamar part is in windbreak site 7) 

Hecla-Hamar loamy fine sands, level (0 to 2 percent 
slopes) (HoA)—This complex occurs as nearly level areas 
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and slight depressions on sandy lake plains. Hecla loamy 
fine sand makes up about 50 percent of the acreage, and 
Hamar loamy fine sand about 40 percent. The rest con- 
sists of a Maddock loamy fine sand and a Ulen loamy 
fine sand. The Hecla soil is in the higher positions on 
the landscape, and the Hamar soil is in the shallow dips 
and depressions. ; 

The Hecla soil has the profile described as typical of 
the series, except that the surface layer is sandier. It is 
moderately well drained. The Hamar soil has the profile 
described as typical of the series. The water table in this 
soil rises to within 2 feet of the surface after rapid 
snowmelt or heavy rainfall, Wind erosion is a severe haz- 
ard. There are many small blowouts scattered through- 
out the areas. 

Most of the acreage is cultivated, but some is used for 
hay and pasture, Small grain, corn, and alfalfa are the 
main crops. Management practices are needed to control 
wind erosion, conserve moisture, and maintain the organ- 
ic-matter content and fertility. Among these practices are 
stubble-mulch tillage, management of crop residue, strip- 
cropping, establishing windbreaks, drill seeding, frequent 
inclusion of grass in the cropping system, and fertilizing. 
Trees for field and farmstead windbreaks are well suited. 
(Capability unit [Ve-2; Sandy range site; Hecla part 
is in windbreak site 1; Hamar part is in windbreak site 7) 

Hecla-Hamar loamy fine sands, gently undulating 
(3 to 5 percent slopes) (HoB).—This complex occurs on 
sandy lake plains. Hecla loamy fine sand makes up about 
45 percent of the complex, and Hamar loamy fine sand 
about 85 percent. The rest consists of small areas of a 
Maddock loamy fine sand, a Ulen loamy fine sand, Arve- 
son fine sandy loam, and Tiffany fine sandy loam. Most 
areas of this complex have been reworked by wind, and 
there are many low hummocks or dunes and intervening 
shallow depressions. 

The Hecla soil has the profile described as typical of 
the series, except that the surface layer is sandier. It is 
moderately well drained. The Hamar soil has the profile 
described as typical of the series. The water table in this 
soil rises to within 2 feet of the surface after rapid snow- 
melt or heavy rainfall. 

These soils are highly susceptible to wind erosion, and 
in some areas the surface layer has been blown away and 
redeposited as small dunes. In these places the surface 
layer is lighter colored than the original surface layer 
because it contains less organic matter. 

Most of the acreage is used for hay and pasture, but 
some of it is cultivated. Small grain, corn, and alfalfa 
are the main crops. Management practices are needed to 
control wind erosion, conserve moisture, and restore fer- 
tility. Among these practices are stubble-mulch tillage, 
management of crop residue, stripcropping, establishing 
windbreaks, drill seeding, frequent inclusion of grass in 
the cropping system, and fertilizing. Trees for field and 
farmstead windbreaks are well suited. (Capability unit 
IVe-2; Sandy range site; Hecla part is in windbreak site 
1; Hamar part is in windbreak site 7) 

Hecla-Ulen complex, level (0 to 2 percent slopes) 
({HuA).—This complex occurs on sandy lake plains. Hecla 
loamy fine sand makes up about 45 percent of the com- 
plex, and Ulen fine sandy loam about 35 percent. The rest 
consists of a Maddock loamy fine sand, Hamar loamy fine 
sand, Arveson fine sandy loam, and Hecla fine sandy loam. 


The Hecla soil has the profile described as typical of 
the series, except that the surface layer is sandier. The 
Ulen soil has the profile described as typical. The water 
table in this soil rises to within 2 feet of the surface after 
rapid snowmelt or heavy rainfall. In some small areas 
there is a layer of silt loam or silty clay loam at a depth 
of about 40 inches. 

Most of the acreage is used for hay and pasture, but 
some areas are cultivated. Wind erosion is a severe hazard. 
Management practices are needed to control wind erosion, 
conserve moisture, and maintain fertility. Among these 
practices are stubble-mulch tillage, management of crop 
residue, stripcropping, establishing windbreaks, drill seed- 
ing, frequent inclusion of grass in the cropping system, 
and fertilizing. Trees for field and farmstead windbreaks 
are well suited. (Capability unit [Ve-2; Sandy range site; 
Hecla part is in windbreak site 1; Ulen part is in wind- 
break site 7) 

Hecla-Ulen complex, gently undulating (3 to 5 per- 
cent slopes) {HuB)-—-This complex occurs on sandy lake 
plains. Hecla loamy fine sand makes up about 45 percent 
of the complex, and Ulen fine sandy loam makes up about 
35 percent. The rest consists of a Maddock loamy fine 
sand, Hamar loamy fine sand, Arveson fine sandy loam, 
and Hecla fine sandy loam. 

The Hecla soil has the profile described as typical of 
the series, except that the surface layer is sandier. The 
Ulen soil has the profile described as typical of the series. 
The water table in this soil rises to within 2 feet of the 
surface after rapid snowmelt or heavy rainfall. 

Most of this complex has been reworked by wind, and 
there are many small blowouts and low hummocks and 
dunes. The soils are highly susceptible to wind erosion, 
and in some areas the surface layer has been blown away 
and redeposited in other places to a depth of as much as 
12 inches. This windblown material is lighter colored 
than the original surface layer because it contains less 
organic matter. 

Most of the acreage is used for pasture and hay, but 
some small areas are cultivated. Management practices 
are needed to control wind erosion, conserve moisture, 
maintain the organic-matter content, and restore fertility. 
Among these practices are stubble-mulch tillage, manage- 
ment of crop residue, stripcropping, establishing wind- 
breaks, frequent inclusion of grass in the cropping sys- 
tem, drill seeding, and fertilizing. Trees for field and 
farmstead windbreaks are well suited. (Capability unit 
IVe-2; Sandy range site; windbreak site 1) 

Hecla-Ulen fine sandy loams (0 to 2 percent slopes) 
(Hv}-This complex occurs on sandy lake plains. Hecla 
fine sandy loam makes up about 50 percent of the com- 
plex, and Ulen loamy fine sand 40 percent. The rest con- 
sists of a Maddock loamy fine sand, Hamar loamy fine 
sand, and Hecla loamy fine sand. 

These soils have profiles like the ones described as typi- 
cal of their respective series. In some areas there is a 
layer of very fine sandy loam, silt loam, or silty clay loam 
at a depth of about 40 inches. Permeability is low in 
this layer, and the moisture-holding capacity is higher 
than in other areas of this complex. 

Most of the acreage is cultivated, but some areas are 
used for pasture and hay. Small grain, corn, flax, and 
alfalfa are the main crops. These soils are highly sus- 
ceptible to wind erosion, and management practices are 
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needed to control erosion, conserve moisture, and main- 
tain fertility. Among these practices are stubble-mulch 
tillage, management of crop residue, stripcropping, estab- 
lishing windbreaks, drill seeding, frequent inclusion of 
grass in the cropping system, and fertilizing. Trees for 
field and farmstead windbreaks are well suited. (Capa- 
bility unit IITe-3; Sandy range site; windbreak site 1) 


Hegne Series 


The Hegne series consists of poorly drained, calcareous 
soils on plains and lacustrine flats. These soils formed 
in fine-textured lacustrine sediments. 

In a typical profile the surface layer, about 8 inches 
thick, consists of very dark gray, slightly calcareous silty 
clay. The subsurface layer, about 13 inches thick, consists 
of dark-gray silty clay that has moderate, coarse, pris- 
matic structure. It contains a few lime concretions. The 
underlying material consists of light olive-gray to gray 
silty clay that grades to silty clay loam at a depth of 
about 54 inches. It has strong, medium, angular blocky 
structure to a depth of 32 inches, but it is massive below 
a depth of 40 inches. The soil material between 8 inches 
and 40 inches is strongly calcareous; below that depth, 
the material is slightly calcareous. 

Permeability is slow, and the moisture-holding capacity 
is high. The content of organic matter is good. The water 
table is within 5 feet of the surface most of the year and 
is at or near the surface in spring. 

Most of the acreage is cultivated along with adjoining 
Fargo soils, Small grain is the main crop. 

Typical profile of Hegne silty clay in a cultivated field, 
about 0.45 mile west and 120 feet north of the SE. corner 
of sec. 28, T. 183 N., R. 66 W. 


Ap—O to 8 inches, very dark gray (10YR 3/1) silty clay, black 
(10YR 2/1) when moist; moderate, coarse, prismatic 
structure breaking to strong, fine, angular blocky; 
very hard when dry, firm when moist, very sticky and 
very plastic when wet; slightly calcareous; clear, 
irregular boundary. 

Alca—8 to 21 inches, dark-gray (5Y 4/1) silty clay, very dark 
gray (5¥ 8/1) when moist; moderate, coarse, pris- 
matic structure breaking to moderate, medium and 
coarse, subangular blocky; very hard when dry, firm 
when moist, very sticky and very plastic when wet; 
strongly calcareous; few lime concretions; gradual, 
wavy boundary. 

Clca—21 to 32 inches, light olive-gray (5Y 6/2) silty clay, 
olive gray (5Y 5/2) when moist; strong, medium, 
angular blocky structure breaking to moderate, very 
fine, angular blocky; very hard when dry, very firm 
when moist, very sticky and very plastic when wet: 
strongly calcareous; gradual, wavy boundary. 

C2cag—32 to 40 inches, gray (5Y 6/1) silty clay, gray (5Y 
5/1) when moist; many, fine, faint mottles of olive 
brown (2.5¥ 4/4, moist) and olive yellow (2.5Y 6/6, 
moist); strong, medium, angular blocky structure; 
very hard when dry, very firm when moist, very 
sticky and very plastic when wet; strongly calcare- 
ous; many lime concretions; gradual, wavy boundary. 

C8csg—40 to 54 inches, gray (5Y 6/1) silty clay, gray (5Y 
5/1) when moist; many, medium and coarse, promi- 
nent mottles of reddish brown (5YR 4/4, moist) and 
olive yellow 2.5Y 6/6, moist); massive; very hard 
when dry, very firm when moist, very sticky and very 
plastic when wet; slightly calcareous; few lime con- 
cretions and many distinct clusters of gypsum crys- 
tals; gradual, wavy boundary. 


C4g-—54 to 60 inches, gray (5Y 6/1) silty clay loam, gray (SY 
5/1) when moist; many, medium and coarse, promi- 
nent mottles of reddish brown (5YR 4/4, moist) and 
olive yellow (2.5Y 6/6, moist) ; massive; very hard 
when dry, very firm when moist, sticky and plastic 
when wet; slightly calcareous. 

The surface layer ranges from 6 to 14 inches in thickness. 
The subsurface layer ranges from very dark gray to gray in 
color and from 10 to 20 inches in thickness. Sand and gravel 
occur below a depth of 2 feet in some places in the James 
River Valley. 

Hegne soils have a concentration of lime below the surface 
layer, which is lacking in Fargo soils. They are better drained 
and have fewer mottles than Grano soils. Hegne soils are finer 
textured than Bearden soils, 


Hegne-Fargo complex, sandy substrata (0 to 2 per- 
cent slopes) (Hx)—This complex occurs in the James 
River Valley. Hegne silty clay makes up about 60 per- 
cent of the complex, and Fargo silty clay about 40 per- 
cent. These soils formed in fine-textured lacustrine sedi- 
ments. They are poorly drained, 

These soils have profiles like the ones described as typi- 
cal of their respective series, except that they are under- 
lain by coarse sand and gravel at a depth of about 3 feet. 
Permeability is slow above the sandy layer; then it is 
rapid. The water table is seasonally high, and flooding 
occurs at times. 

Most of the acreage is cultivated. Small grain, corn, 
flax, and alfalfa are well suited. Surface drainage is 
neecled to remove excess water. These soils are moderately 
susceptible to wind erosion when they are fall plowed 
because the clay surface layer slakes down into sand- 
sized particles that blow easily. Stubble-mulch tillage, 
management of crop residue, frequent inclusion of deep- 
rooted legumes in the cropping system, establishing wind- 
breaks, and fertilizing are beneficial. Trees are well suited. 
(Capability unit IIwe-4; Clayey range site; windbreak 
site 1) 


LaDelle Series 


The LaDelle series consists of deep, dark-colored, mod- 
erately well drained, nearly level soils on low terraces, 
levees, and alluvial fans in the James River Valley. These 
soils formed in medium-textured to moderately fine tex- 
tured alluvium. 

In a typical profile the surface layer, about 10 inches 
thick, consists of black silt loam. The subsoil, about 10 
inches thick, consists of very dark brown, friable silt 
loam that has moderate, medium, prismatic and blocky 
structure. The lower part contains a small amount of 
segregated lime, The underlying material consists of 
mottled, very dark grayish-brown to dark grayish-brown, 
calcareous silt loam to silty clay loam. 

Permeability is moderate to moderately slow, and the 
moisture-holding capacity is high. These soils are well 
supplied with organic matter and plant nutrients. 

Most of the acreage is cultivated. Small grain, corn, 
flax, and alfalfa are well suited. 

Typical profile of LaDelle silt loam in a cultivated 
field, about 1,000 feet east and 75 feet north of the SW. 
corner of sec. 35, T. 184 N., R. 61 W. 

Ap—0 to 10 inches, black (10YR 2/1 , moist) silt loam; weak 
to moderate, fine, crumb structure; friable when 


moist, slightly stickly and slightly plastic when wet; 
clear, smooth boundary. 
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B2—10 to 20 inches, very dark brown (10YR 2/2, moist) silt 
loam; moderate, medium, prismatic and blocky struc- 
ture; friable when moist, slightly sticky and slightly 
plastic when wet; a small amount of segregated lime 
in lower part; clear boundary. 
to 86 inches, very dark grayish-brown (10YR 3/2, 
moist) silt loam; many, fine, faint, dark yellowish- 
brown (10YR 4/4, moist) mottles; weak, coarse, pris- 
matic structure; friable when moist, slightly sticky 
and slightly plastic when wet; calcareous; many fine 
segregations of lime; clear boundary. 

C2—86 to 50 inches, dark grayish-brown (2.5Y 4/2, moist) 
silt loam; friable when moist, slightly sticky and 
slightly plastic when wet; calcareous; clear boundary. 

C3—50 to 60 inehes, dark grayish-brown (2.5Y¥ 4/2, moist) 
silty clay loam; few, small, distinct, dark-olive (5¥ 
3/4, moist) mottles; friable when moist, sticky and 
plastic when wet; calcareous; many lime segregations. 


C1—20 


The surface layer ranges from silt loam to silty clay loam 
in texture and from 8 to 18 inches in thickness. The texture 
of the subsoil ranges from silt loam to silty clay loam. In some 
profiles the subsoil is slightly calcareous. The texture of the 
underlying material ranges from loam to silty clay loam, but 
in some places silty clay occurs at a depth of about 30 inches. 

LaDelle soils have stronger structural development in the 
subsoil than LaPrairie soils. They have fewer mottles and less 
lime than Lamoure soils. Their profile is darker colored to a 
greater depth than that of Gardena and Overly soils. 

LaDelle silt loam (0 to 2 percent slopes) (La)—This 
soil occurs on low terraces and alluvial fans in the James 
River Valley. Included in mapping were areas, less than 
2 acres in size, of Gardena loam, LaPrairie silt loam, and 
Lamoure silty clay loam. 

This soil has the profile described as typical of the 
series. Permeability 1s moderate and moderately slow, 
and the moisture-holding capacity is high. 

Most of the acreage is cultivated. Small grain, corn, 
flax, and alfalfa are the main crops. Management prac- 
tices are needed to conserve moisture and maintain fer- 
tility. Stubble-mulch tillage, management of crop residue, 
establishing windbreaks, and fertilizing are beneficial. 
Trees are well suited. (Capability unit IIc-6; Silty range 
site; windbreak site 1) 

LaDelle silty clay loam (0 to 2 percent slopes) [(Lc).— 
This soil occurs on low terraces and levees in the James 
River Valley. Included in mapping were areas, less than 
2 acres in size, of Lamoure silty clay loam and LaPrairie 
silt loam. 

This soil has a profile like that described as typical of 
the series, except that the surface layer and subsoil are 
silty clay loam, rather than silt loam. Permeability is 
moderately slow, and the moisture-holding capacity is 
high. This soil is well supplied with organic matter and 
plant nutrients, 

Most of the acreage is cultivated. Small grain, corn, 
flax, and alfalfa are well suited. Management practices 
are needed to conserve moisture and maintain fertility. 
Stubble-mulch tillage, management of crop residue, estab- 
lishing windbreaks, and fertilizing are beneficial. Trees 
are well suited. (Capability unit IIc-6; Clayey range site ; 
windbreak site 1) 

LaDelle soils, clayey substratum (0 to 2 percent 
slopes) {Ld)—These soils occur on low terraces in the 
James River Valley. The texture of the surface layer is 
silt loam in most places, but in some areas it is silty clay 
loam. 

These soils have the profile described as typical of the 
series, except that there is a layer of silty clay at a depth 


of about 30 inches. Permeability is moderate or moderate- 
ly slow above the clay substratum; then it is slow. The 
moisture-holding capacity is high. 

Most of the acreage is cultivated. Small grain, corn, 
flax, and alfalfa are the main crops. The main problems 
in management are conservation of moisture and main- 
tenance of fertility. Stubble-mulch tillage, management 
of crop residue, and fertilizing are beneficial. Trees are 
well suited. (Capability unit IIc-6; Silty range site; 
windbreak site 1) 


Lamoure Series 


The Lamoure series consists of deep, poorly drained 
soils on bottom lands. These soils formed in medium- 
textured to moderately fine textured alluvium. 

In a typical profile the surface layer, about 10 inches 
thick, consists of very dark gray silty clay loam. Below 
this 1s grayish-brown, friable, strongly calcareous silty 
clay loam, about 24 inches thick, that has weak, coarse and 
medium, blocky structure or is massive. The underlying 
material consists of light-gray to light brownish-gray, 
strongly calcareous silty clay loam to fine sandy loam. 

Permeability is moderately slow. The water table is 
within 5 feet of the surface most of the year and at or 
near the surface in spring. Some areas are subject to 
flooding. 

Lamoure soils are used mainly for hay and pasture, but 
some of the better drained areas are cultivated. The soil 
is usually too wet to be cultivated early in spring. Small 
grain, corn, flax, and millet, which can be planted late 
in the season, are suitable crops. 

Typical profile of Lamoure silty clay loam in a culti- 
vated field, 500 feet south and 1,300 feet west of the 
center of sec. 17, T. 131 N., R. 59 W. 


Ap—O to 6 inches, very dark gray (10YR 3/1) silty clay loam, 
black (10Y¥R 2/1) when moist; moderate, medium, 
blocky and granular structure; slightly hard when 
dry, friable when moist, sticky and plastic when wet; 
abrupt, smooth boundary. 

A11—6 to 10 inches, very dark gray (10YR 8/1) silty clay 
loam, black (10YR 2/1) when moist; moderate, me- 
dium, blocky structure; slightly hard when dry, fri- 
able when moist, sticky and plastic when wet; slightly 
calcareous; clear, smooth boundary. 

A12ca—10 to 34 inches, grayish-brown (2.5Y 5/2) silty clay 
loam, very dark gray (10YR 3/1) when moist; weak, 
coarse and medium, blocky structure or massive; 
slightly hard when dry, friable when moist, sticky 
and plastic when wet; many, fine, distinct lime segre- 
gations; strongly calcareous; clear, smooth boundary. 

Clieca—34 to 46 inches, light-gray (2.5Y 7/0) silty clay loam, 
very dark grayish brown (2.5Y 3/2) when moist; 
weak, medium, blocky structure; hard when dry, firm 
when moist, sticky and plastic when wet; many, fine, 
distinct lime segregations; strongly calcareous; clear, 
wavy boundary. 

C2ca—46 to 60 inches, light brownish-gray (25Y 6/2) and 
light-gray to gray (5Y 6/1) fine sandy loam, dark 
grayish brown (2.5Y¥ 4/2) when moist; slightly hard 
when dry, friable when moist, slightly sticky and 
slightly plastic when wet; strongly calcareous. 


The texture of the surface layer ranges from silt loam to 
silty clay loam, and the thickness from 8 to 20 inches. The A12 
horizon ranges from grayish brown to very dark gray in color. 
It is mildly alkaline to moderately alkaline. It ranges from 
silty clay loam to silt loam in texture and from 10 to 30 inches 
in thickness. The substratum ranges from very dark grayish 
brown to light olive gray. It is mildly alkaline to moderately 


LA MOURE COUNTY AND PARTS OF JAMES RIVER VALLEY, NORTH DAKOTA 39 


alkaline. Coarse sand and gravel occur below a depth of 36 
inches in some places. Gypsum and other salts occur through- 
out the profile in some areas. 

Lamoure silty clay loam (0 to 2 percent slopes) (Le).— 
This soil occurs on bottom lands. Included in mapping 
were small areas of LaPrairie silt loam and Rauville soils. 

This soil has the profile described as typical of the 
series. In most places the surface layer is silty clay loam, 
but in some areas it is silt loam. This soil has a high water 
table and is subject to flooding. 

Undrained areas are generally too wet to be cultivated. 
They are used mainly for hay and pasture. Corn, flax, 
millet, and small grain, which can be seeded late in the 
season, are suitable cultivated crops. Drained areas can 
be used for trees, but undrained areas are poorly suited. 
(Capability unit IIw-4L; Subirrigated range site; wind- 
break site 8) 

Lamoure silty clay loam, saline (0 to 2 percent 
slopes) (lf)—This soil occurs on bottom lands along the 
James River. It has the profile described as typical of 
the series, except that there is enough salt in the surface 
and subsurface layers to affect plant growth. 

The water table is high, and the soil is subject to occa- 
sional flooding, 

Most of the acreage is used for hay and pasture. Un- 
drained areas are poorly suited to cultivated crops. If 
the soil is cultivated, salt-tolerant crops, such as barley, 
rye, oats, alfalfa, and sweetclover, are suitable. Frequent 
inclusion of deep-rooted legumes in the cropping system 
helps to lower the water table and leach salts from the 
surface layer. Trees are poorly suited. (Capability unit 
eal Saline Subirrigated range site; windbreak 
site 8 


LaPrairie Series 


The LaPrairie series consists of deep, moderately well 
drained, nearly level soils on bottom lands, terraces, and 
levees in the James River Valley. These soils developed 
in medium-textured alluvium. 

In a typical profile the surface layer, about 9 inches 
thick, consists of very dark gray, noncalcareous silt loam. 
The next layer, about 21 inches thick, consists of dark- 
gray, friable, slightly calcareous silt loam that has weak, 
coarse, subangular blocky structure. Below this is dark- 
gray, calcareous silt loam about 26 inches thick. The 
underlying material consists of grayish-brown, strongly 
calcareous loam. 

Permeability is moderate, and the moisture-holding 
capacity is high. These soils are well supplied with 
organic matter and plant nutrients. 

Most of the acreage is cultivated. Small grain, corn, 
flax, and alfalfa are suitable crops. Areas that are highly 
dissected by stream channels are used mainly for native 
grasses. Some of the channeled areas in the James River 
Valley are wooded. 

Profile of LaPrairie silt loam, about 1,050 feet south 
and 250 feet west of the NE. corner of sec. 36, T. 138 
N., R. 61 W. 


A11—0 to 9 inches, very dark gray (10¥R 3/1) silt loam, black 
(10YR 2/1) when moist; weak, coarse, prismatic 
structure breaking to moderate, fine, crumb structure ; 
slightly hard when dry, friable when moist, slightly 
sticky and slightly plastic when wet; noncalcareous; 
gradual, smooth boundary. 


3874-278 —71——4. 


A12—9 to 30 inches, dark-gray (1lOYR 4/1) silt loam; very 
dark gray (10YR 3/1) when moist; weak, coarse, sub- 
angular blocky structure breaking to moderate, fine, 
granular; slightly hard when dry, friable when moist, 
slightly sticky and slightly plastic when wet; slightly 
calcareous; gradual, smooth boundary. 

A13—30 to 56 inches, dark-gray (10YR 4/1) silt loam, very 
dark gray (10YR 3/1) when moist; weak, coarse, sub- 
angular blocky structure; slightly hard when dry, 
friable when moist, slightly sticky and slightly plastic 
when wet; calcareous; gradual, smooth boundary. - 

C—56 to 60 inches, grayish-brown (2.5Y 5/2) loam, very dark 
grayish brown (2.5Y 8/2) when moist; massive; hard 
when dry, friable when moist, slightly sticky and 
slightly plastic when wet; strongly calcareous. 


The surface layer ranges from very fine sandy loam to silt 
loam in texture. It is noncaleareous to weakly calcareous. In 
places the material below the surface layer contains thin lay- 
ers that range from fine sand to clay in texture. This material 
is weakly to strongly calcareous. The substratum ranges from 
silt loam to sand in texture. It is weakly to strongly calcare- 
ous. Sand and gravel occur at a depth below 3 feet in some 
places. 

LaPrairie soils have weaker structural development in the 
subsurface material than LaDelle soils. They are better drained 
and have fewer mottles than Lamoure soils. 


LaPrairie silt loam (0 to 3 percent slopes) (lg)—This 
soil occurs on bottom lands, low terraces, and levees. 
Included in mapping were small areas of LaDelle silt 
loam and Lamoure silty clay loam. 

This soil has the profile described as typical of the 
series. In most places the surface layer is silt loam, but 
in some small areas the surface layer is loam or very fine 
sandy loam. 

Most of the acreage is cultivated. All the crops com- 
monly grown in the Area are well suited. The main man- 
agement problems are conservation of moisture and main- 
tenance of fertility. Erosion is not a problem. Stubble- 
mulch. tillage, management of crop residue, establishing 
windbreaks, and fertilizing are beneficial practices. Trees 
are well suited. (Capability unit IIc-6; Silty range site; 
windbreak site 1) 

LaPrairie silt loam, channeled (0 to 3 percent slopes) 
(Ll). —This soil occurs on bottom lands, terraces, and levees 
in the James River Valley. The areas are dissected by 
shallow channels and oxbow lakes, Included in mapping 
were small areas of LaDelle silt loam and Lamoure silty 
clay loam. In most places the surface layer is silt loam, 
but in some areas it is loam or very fine sandy loam. 

Most of the acreage is cultivated, but some small areas 
are used for pasture or woodland. Small grain, corn, flax, 
and alfalfa are well suited. Management practices are 
needed to conserve moisture, control water erosion, and 
maintain fertility. Stubble-mulch tillage, management of 
crop residue, and fertilizing are beneficial. Trees are well 
suited. (Capability unit Ife-6; Silty range site; wind- 
break site 1) 

LaPrairie and Lamoure soils, channeled (0 to 3 per- 
cent slopes) (lm).—This undifferentiated unit occurs on 
bottom lands that are highly dissected by meandering 
channels and oxbows. It generally occurs as long, narrow 
areas along tributaries of the James River, LaPrairie 
silt loam makes up about 65 to 75 percent of the acreage, 
and Lamoure silty clay loam makes up the rest. The La- 
Prairie soil is on the higher positions on bottom lands 
and levees, and the Lamoure soil is in the channels. 

These soils have profiles like those described as typical 
of their respective series. The La Prairie soil is moderately 
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well drained, and the Lamoure soil is poorly drained. 

These soils are not suitable for cultivation, because the 
numerous channels and oxbows are not crossable with 
farm machinery. Nearly all the acreage is used for native 
pasture or hay. A few acres in the James River Valley 
are wooded. The native vegetation consists mainly of 
green needlegrass, bearded wheatgrass, western wheat- 
grass, big bluestem, switchgrass, and slender wheatgrass. 
These soils produce good-quality forage when properly 
managed. Trees are well suited. (Capability unit VIe-Si; 
Silty range site; LaPrairie part is in windbreak site 1; 
Lamoure part is in windbreak site 8) 


Letcher Series 


The Letcher series consists of somewhat poorly drained, 
alkali soils. These soils occur as nearly level areas and 
slight depressions on lake plains. They formed in mod- 
erately coarse textured deposits left by glacial melt water. 

In a typical profile the surface layer, about 8 inches 
thick, consists of dark-gray, moderately alkaline fine 
sandy loam. The upper part of the subsoil consists of 
grayish-brown to pale-brown fine sandy loam that has 
strong, mecium, columnar structure. The lower part con- 
sists of light-gray fine sandy loam and sandy clay loam 
that has moderate, coarse, columnar and prismatic struc- 
ture. Below this is light-gray to ight brownish-gray fine 
sandy loam that is strongly calcareous to slightly cal- 
careous. 

Permeability is moderate to moderately rapid in the 
surface layer, but it is slow in the subsoil. The moisture- 
holding capacity is low. The density of the subsoil and 
the high content of soluble salts in the subsoil and sub- 
stratum limit root penetration. A perched water table, 
just above the subsoil, occurs during periods of heavy 
rainfall. The water table is high in spring, and tillage is 
often delayed because of wetness. 

Most of the acreage is in hay or pasture, although some 
areas are cultivated. 

Typical profile of Letcher fine sandy loam in a culti- 
vated field, 500 feet north and 400 feet west of the SE. 
corner of sec. 19, T. 180 N., R. 59 W. 


Ap—0 to 8 inches, dark-gray (10YR 4/1) fine sandy loam, 
black (10YR 2/1) when moist; weak, medium, blocky 
and granular structure; soft when dry, very friable 
when moist, slightly sticky and slightly plastic when 
wet; abundant roots; abrupt, smooth boundary; so- 
dium adsorption ratio 21.0. 

B21—8 to 14 inches, grayish-brown (10YR 5/2) fine sandy 
loam, very dark grayish brown (10YR 3/2) when 
moist; thick, black (10¥R 2/1, moist) continuous clay 
skins on ped faces; strong, medium, columnar struc- 
ture breaking to strong, medium, blocky; hard when 
dry, firm when moist, slightly sticky and plastic when 
wet; few roots; clear, wavy boundary; sodium ad- 
sorption ratio 71.1. 

B22—14 to 18 inches, pale-brown (10YR 6/8) fine sandy loam, 
grayish brown (10YR 5/2) when moist; grayish- 
brown (10YR 5/2) patchy clay skins on ped faces; 
strong, medium, columnar structure breaking to 
strong, medium, blocky; hard when dry, firm when 
moist, slightly sticky and plastic when wet; very few 
roots; clear, wavy boundary; sodium adsorption ratio 
192.4. 

B23ca—18 to 28 inches, light-gray (2.5¥ 7/2) fine sandy loam 
and sandy clay loam, grayish brown (2.5Y 5/2) when 
moist; moderate, coarse, columnar and prismatic 
structure breaking to moderate, medium, blocky; 
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slightly hard when dry, friable when moist, slightly 
sticky and plastic when wet; very strongly calcareous; 
clear, smooth boundary ; sodium adsorption ratio 288.0. 

Cica—28 to 36 inches, light-gray (2.5Y 7/2) fine sandy loam, 
grayish brown (2.5Y 5/2) when moist; moderate, 
medium, blocky structure; soft when dry, friable 
when moist, slightly sticky and slightly plastic when 
wet; many, medium, distinct segregations of lime; 
strongly calcareous; clear, smooth boundary ; sodium 
adsorption ratio 284.3. 

C2—36 to 42 inches, light-gray (2.5¥ 7/2) fine sandy loam, 
grayish brown (2.5Y 5/2) when moist; soft when 
dry, very friable when moist, slightly sticky and 
slightly plastic when wet; slightly calcareous; clear, 
smooth boundary; sodium adsorption ratio 192.0. 

C3—42 to 54 inches, light brownish-gray (2.5Y 6/2) fine 
sandy loam, dark grayish brown (2.5Y 4/2) when 
moist; common, medium, distinct, yellowish-brown 
(10YR 5/6) mottles and common, medium, promi- 
nent, black (10YR 2/1, moist and dry) mottles; soft 
when dry, very friable when moist, slightly sticky 
and slightly plastic when wet; slightly calcareous; 
clear, smooth boundary; sodium adsorption ratio 
181.3. 

C4—54 to 60 inches, light-gray (5Y 7/2) fine sandy loam, 
olive gray (5Y 5/2) when moist; common, medium, 
distinct, yellowish-brown (10YR 5/6) mottles; soft 
when dry, very friable when moist, slightly sticky 
and slightly piastic when wet; slightly calcareous; 
sodium adsorption ratio 128.0. 


The surface layer ranges from 5 to 10 inches in thickness. 
A thin, dark-gray, platy subsurface layer occurs above the 
subsoil in areas where this soil has not been cultivated. The 
subsoil ranges from very dark grayish brown to light gray 
and pale brown in color and from 10 to 20 inches in thick- 
ness, The structure ranges from strong columnar in the 
upper part to moderate columnar and prismatic in the lower 
part. Clay films are continuous in the upper part of the 
subsoil but become patchy with depth. Clear sand grains 
occur on the top and along the sides of the columns. The 
interiors of the peds are caleareous. Crystals of soluble 
salts and gypsum are common in the subsoil and substratum. 
The substratum is mottled and is grayish brown to olive 
gray in color. The texture ranges from fine sandy loam in 
the upper part to fine sand in the lower part. In most places 
the upper part of the substratum contains an accumulation 
of lime. 

Letcher soils developed in coarser textured sediments than 
Aberdeen and Exline soils. They developed in deposits left 
by glacial melt water, rather than in glacial till, which was 
the parent material of Cresbard and Cavour soils. Letcher 
soils have strong columnar structure in the subsoil, rather 
than strong prismatic structure, such as that of Stirum soils. 
They lack an accumulation of lime in the subsoil, which 
Stirum soils have. 


Letcher fine sandy loam (0 to 2 percent slopes) (Ln).— 
This soil occurs as nearly level areas and slight depressions 
on sandy lake plains, Included in mapping were areas, 
less than 2 acres in size, of Stirum fine sandy loam, Ulen 
fine sandy loam, and Glyndon silt loam. 

The claypan subsoil is slowly permeable, and it contains 
enough soluble salts to affect plant growth. This soil is 
highly susceptible to wind erosion when cultivated and 
not protected. 

Most of the acreage is used for hay and pasture, but 
some areas are cultivated along with adjoining soils. The 
main considerations in management are control of erosion 
and improvement of subsurface drainage. Moderately 
salt tolerant crops should be grown. These include barley, 
rye, oats, wheat, millet, and alfalfa. 

Stubble-mulching and management of crop residue are 
practices that help to control erosion. Frequent inclusion 
of deep-rooted legumes in the cropping system helps to 
lower the water table and improve permeability. Trees 
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are poorly suited. (Capability unit [IIe-3P ; Sandy range 
site; windbreak site 8) 


Loamy Lake Beaches 


Loamy lake beaches (0 to 6 percent slopes) (lo) consists 
of somewhat poorly drained, nearly level to sloping, mod- 
erately coarse textured to medium-textured soils. The soil 
material has a thin surface layer of sandy loam or loam. 
It is low in organic-matter content and plant nutrients 
and is susceptible to flooding. Some areas are moderately 
stony. 

Most of the acreage is used for pasture, but some areas 
are cultivated. Small grain is the principal crop. Erosion 
is not a problem. Capability unit [Vsw-6; Subirrigated 
range site; windbreak site 8) 


Ludden Series 


The Ludden series consists of deep, somewhat poorly 
drained to poorly drained soils. These soils occur as nearly 
level areas and slight depressions on bottom lands in the 
James River Valley, and they are subject to flooding. 
They formed in fine-textured alluvium. 

In a typical profile the surface layer, about 18 inches 
thick, consists of dark-gray silty clay that is slightly 
calcareous. The next layer, about 11 inches thick, consists 
of dark-gray silty clay that is slightly to strongly cal- 
careous. Below this is dark-gray to gray silty clay that 
contains lime and salt segregations and is slightly to 
strongly calcareous. Snail shells occur in the lower part. 

Permeability is slow, and the moisture-holding capacity 
is high. Surface ponding is common during periods of 
heavy rainfall. The water table is high in spring, and in 
many years tillage must be delayed because of wetness. 

Most of the acreage is cultivated, but some is used for 
hay and pasture. Small grain, corn, flax, and alfalfa are 
the main crops. Fall plowing is usually necessary if a 
suitable seedbed is to be prepared. The surface layer 
readily slakes down to sand-sized particles, however, and 
fall-plowed fields are susceptible to wind erosion. Surface 
drainage is needed to remove excess water. 

Typical profile of Ludden silty clay in a cultivated 
field, 100 feet north and 100 feet east of the SW. corner 
of sec. 32, T. 181 N., R. 59 W. 


Ap—0 to 5 inches, dark-gray (N 4/0) silty clay, black (10YR 
2/1) when moist; moderate, medium, blocky and 
granular structure; very hard when dry, firm when 
moist, very sticky and very plastic when wet; 
abundant roots; slightly calcareous; lime segrega- 
tions; abrupt, smooth boundary; sodium adsorption 
ratio 2.3. 

A1—5 to 13 inches, dark-gray (N 4/0) silty clay, black 

(10¥R 2/1) when moist; moderate, coarse, blocky 

structure; very hard when dry, firm when moist, 

very sticky and very plastic when wet; plentiful 
roots; slightly calcareous; few lime segregations; 
gradual, smooth boundary; sodium adsorption ratio 

2.7. 

to 24 inches, dark-gray (N 4/0) silty clay, black 

(10YR 2/1) when moist; medium, blocky structure; 

very hard when dry, firm when moist, very sticky 

and very plastic when wet; few roots; slightly to 
strongly cCaleareous; lime and salt segregations; 

gradual, wavy boundary; sodium adsorption ratio 3.4. 

C1—24 to 82 inches, dark-gray (N 4/0) silty clay, black 
(10¥R 2/1) when moist; moderate, medium, blocky 
structure; very hard when dry, firm when moist, very 
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sticky and very plastic when wet; slightly to strongly 
ealcareous; lime segregations and gypsum crystals; 
gradual, smooth boundary; sodium adsorption ratio 


4.0. 

(S2—32 to 40 inches, dark-gray (N 4/0) silty clay, very dark 
gray (5Y 3/1) when moist; very hard when dry, 
firm when moist, very sticky and very plastic when 
wet; strongly calcareous; lime and salt segregations; 
gradual, smooth boundary; sodium adsorption ratio 

2 


4.2. 

C8—40 to 62 inches, gray (BY 5/1) silty clay, very dark gray 
(5Y 3/1) when moist; very hard when dry, firm 
when moist, very sticky and very plastic when wet; 
strongly calcareous; lime and salt segregations; snail 
shells; sodium adsorption ratio 6.2. 


The surface layer ranges from 10 to 36 inches in thickness. 
The underlying material ranges from very dark gray to olive 
gray in color. Olive-gray sandy loam occurs below a depth of 
4 feet in some profiles. The entire profile is strongly calcar- 
eous in places, but more commonly, it is strongly calcareous 
below a depth of 30 inches. Crystals of soluble salts and 
gypsum are common below a depth of 380 inches, but they 
eceur within 12 inches of the surface in some places. 

Ludden soils developed in finer textured alluvium than 
Lamoure soils. They have fewer mottles and are not 80 
poorly drained as Rauville soils. Their surface layer is thicker 
than that of Ryan soils, and their subsoil lacks columnar 
structure. They developed in alluvium, rather than in lacus- 
trine sediments, which was the parent material of the Fargo 
soils, and they are dark colored to a greater depth than 
those soils. 

Ludden silty clay (0 to 2 percent slopes) (lvu)—This 
soil occurs as nearly level areas and slight depressions on 
bottom lands in the James River Valley. Included in 
mapping were areas, less than 2 acres in size, of Ludden 
silty clay, saline; Ryan silty clay; and Lamoure silty 
clay loam, - 

This soil has the profile described as typical of the 
series. 

Most of the acreage is cultivated, but some is used for 
hay and pasture. Small grain, corn, flax, and alfalfa are 
suitable crops. Management practices are needed to main- 
tain good tilth, provide adequate drainage, control ero- 
sion, and maintain fertility. Surface drainage, stubble- 
mulch tillage, management of crop residue, inclusion of 
deep-rooted legumes in the cropping system, and fertiliz- 
ing are beneficial practices. Trees are well suited. (Ca- 
pability unit IIwe-4; Clayey range site; windbreak site 1) 

Ludden silty clay, saline (0 to 2 percent slopes) (Lw).— 
This soil occurs as nearly level areas and slight depres- 
sions on bottom lands in the James River Valley. Included 
in mapping were areas, less than 2 acres in size, of Lud- 
den silty clay, Ryan silty clay, and Lamoure silty clay 
loam. 

This soil has a profile like that described as typical of 
the series, except that it contains crystals of soluble salts 
in the surface layer and subsoil. The salt content is high 
enough to adversely affect plant growth. 

Most of the acreage is used for pasture and hay, but 
some is cultivated. Management practices are needed to 
improve the subsurface drainage and maintain tilth and 
fertility. Moderately salt tolerant crops should be grown. 
These include barley, rye, oats, wheat, sweetclover, and 
alfalfa. Inclusion of deep-rooted legumes in the cropping 
system helps to lower the water table and reduce salt 
accumulation in the root zone. Other beneficial practices 
are application to manure, stubble-mulch tillage, manage- 
ment of crop residue, and fertilizing. Trees are poorly 
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suited. (Capability unit IIIs; Saline Subirrigated range 
site; windbreak site 8) 

Ludden-Ryan silty clays (0 to 2 percent slopes) (Ly).— 
This complex occurs as nearly level areas and slight de- 
pressions on bottom lands in the James River Valley. 
Ludden silty clay makes up about 70 percent of the com- 
plex, and Ryan silty clay about 30 percent. Included in 
mapping were areas, less than 2 acres in size, of Ludden 
silty clay, saline, and Lamoure silty clay loam. 

These soils have the profile described as typical of their 
respective series. The Ludden soils are deep, but the Ryan 
soils have a thin surface layer and a very slowly perme- 
able claypan subsoil. The Ryan soils contain harmful 
quantities of salts in the subsoil. In cultivated areas the 
thin surface layer of the Ryan soil becomes mixed with 
the claypan subsoil and slick spots form. These spots are 
hard and cloddy when dry and sticky when wet. 

Most of the acreage is used for hay and pasture, but 
some is cultivated. Small grain and alfalfa are the most 
suitable crops. Management practices are needed to im- 
prove permeability and tilth and to maintain fertility. 
Stubble-mulch tillage, management of crop residue, ap- 
plication of manure, inclusion of deep-rooted legumes in 
the cropping system, and fertilizing are beneficial prac- 
tices. Trees are poorly suited. (Capability unit ITIs4P; 
Saline Subirrigated range site; windbreak site 8) 


Maddock Series 


The Maddock series consists of deep, well-drained to 
somewhat excessively drained, nearly level to rolling soils 
on sandy lake plains and on sandy uplands and terraces 
in the James River Valley. These soils formed in coarse- 
textured deposits left by glacial melt water and in wind- 
blown sands. 

In a typical profile the surface layer, about 8 inches 
thick, consists of dark-gray loamy fine sand. The subsoil, 
about 10 inches thick, consists of dark grayish-brown 
loamy fine sand that has weak, coarse, prismatic structure 
breaking to weak, medium, blocky. The underlying mate- 
rial is light grayish-brown to grayish-brown, very friable 
loamy fine sand that is slightly calcareous below a depth 
of 36 inches. 

Permeability is rapid, and the moisture-holding capac- 
ity is moderate. These soils are highly susceptible to wind 
erosion. 

Most of the acreage is cultivated, but some is used for 
hay and pasture. Management practices are needed to 
control erosion and maintain organic-matter content and 
fertility. Small grain, corn, flax, and alfalfa are suitable 
crops. 

Tie profile of Maddock loamy fine sand in a culti- 
vated field, 0.38 mile east and 0.15 mile north of the SW. 
corner of sec. 29, T. 130 N., R. 59 W. 


Ap—0 to 8 inches, dark-gray (10YR 4/1) loamy fine sand, 
very dark gray to black (10YR 2.5/1) when moist; 
single grain; weak, medium, blocky structure; soft 
when dry, very friable when moist, slightly sticky 
and nonplastic when wet; abundant roots; clear, 
smooth boundary; sodium adsorption ratio 0.4. 

B--8 to 18 inches, dark grayish-brown (10YR 4/2) loamy 
fine sand, very dark grayish brown (10Y¥R 3/2) 
when moist; weak, coarse, prismatic structure break- 
ing to weak, medium, blocky; soft when dry, very 
friable when moist, slightly sticky and nonplastic 
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when wet; abundant roots; clear, wavy boundary; 
sodium adsorption ratio 0.5. 

C1—18 to 86 inches, light grayish-brown to grayish-brown 
(2.5¥ 5/2) loamy fine sand, dark grayish brown 
(2.5Y 4/2) when moist; very weak, coarse, pris- 
matic structure breaking to very weak, medium, 
blocky structure and single grain; soft when dry, 
very friable when moist, slightly sticky and non- 
plastic when wet; plentiful roots; gradual boundary ; 
sodium adsorption ratio 0.3. 

C2—36 to 50 inches, grayish-brown (2.5Y 5/2) loamy fine 
sand, dark grayish brown (2.5Y 4/2) when moist; 
single grain; soft to loose when dry, very friable to 
loose when moist, nonsticky and nonplastic when 
wet; few roots; slightly calcareous; gradual bound- 
ary; sodium adsorption ratio 0.3. 

C8—50 to 60 inches, grayish-brown (2.5Y 5/2) loamy fine 
sand, dark grayish brown (2.5¥Y 4/2) when moist; 
single grain; soft to loose when dry, very friable to 
loose when moist, nonsticky and nonplastic when wet; 
slightly calcareous; sodium adsorption ratio 0.4. 


The surface layer ranges from 4 to 14 inches in thickness, 
and the subsoil, from 6 to 16 inches. The underlying material 
is typically loamy fine sand or fine sand, but in some places 
glacial till occurs below a depth of 2 to 3 feet. 

Maddock soils have a thinner surface layer than Hecla 
soils. They are coarser textured than Wgeland soils. They are 
better drained than Ulen soils, and they lack the lime zone of 
those soils. 

Maddock fine sandy loam, level (0 to 2 percent slopes) 
(MaA).—This soil occurs on sandy lake plains and on 
terraces in the James River Valley. Included in mapping 
were areas, less than 2 acres in size, of an Egeland fine 
sandy loam, Hecla fine sandy loam, Hamar fine sandy 
loam, and Ulen fine sandy loam. 

This soil has a profile like that described as typical of 
the series, except that it has a surface layer of fine sandy 
loam. It takes in water readily, but it is droughty and 
highly susceptible to wind erosion. The moisture-holding 
capacity is low. 

Most of the acreage is cultivated, but some areas are 
used for hay and pasture. Management practices are 
needed to control wind erosion, conserve moisture, and 
maintain organic-matter content and fertility. Among 
these practices are stubble-mulch tillage, management of 
crop residue, stripcropping, establishing windbreaks, drill 
seeding, including grass in the cropping system, and 
fertilizing. Trees for field and farmstead windbreaks are 
well suited. (Capability unit IIIe-8; Sandy range site; 
windbreak site 4) 

Maddock fine sandy loam, undulating (8 to 8 percent 
slopes) (MaB).—This soil occurs as gently sloping and 
undulating areas on sandy lake plains and on terraces in 
the James River Valley. Included in mapping were areas, 
less than 2 acres in size, of Hecla fine sandy loam, a 
Barnes loam, and a Maddock loamy fine sand. 

This soil has a profile like that described as typical of 
the series, except that the surface layer consists of fine 
sandy loam that is about 4 to 6 inches thick on upper 
slopes and about 8 inches thick on lower slopes. Loam or 
clay loam glacial till occurs in the substratum below a 
depth of 2 or 3 feet, in some places, 

This soil takes in water readily, but it has moderate 
moisture-holding capacity. It is highly susceptible to 
wind erosion. 

Most of the acreage is cultivated. Management practices 
are needed to control wind erosion, conserve moisture, and 
maintain fertility. Among these practices are stubble- 
mulch tillage, management of crop residue, wind strip- 
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cropping, establishing windbreaks, drill seeding, includ- 
ing grass in the cropping system, and fertilizing. Trees 
for field and farmstead windbreaks are well suited. (Ca- 
pability unit [TTe-3; Sandy range site; windbreak site 4) 

Maddock and Barnes soils, rolling (3 to 15 percent 
slopes) (MbC}.—This undifferentiated unit occurs on sand- 
mantled side slopes in the James River Valley. Maddock 
fine sandy loam makes up about 70 percent of the acreage, 
and Barnes loam makes up the rest. In about half the 
acreage the slope ranges from 9 to 12 percent. In some 
small areas the slope ranges from 3 to 5 percent, and im 
other places the slope is as much as 15 percent. Included 
in mapping were small areas of Hecla fine sandy loam. 

The Maddock soil has a profile like that described as 
typical of the series, except that it has a surface layer of 
fine sandy loam and glacial till occurs in the substratum 
at a depth of about 2 to 8 feet. The Barnes soil has the 
profile described as typical of the Barnes series. 

These soils are susceptible to water and wind erosion 
if cultivated. The moisture-holding capacity is moderately 
high because of the underlying till, but runoff is rapid. 

Most of the acreage is used for hay and pasture, but 
some areas are cultivated. Small grain, flax, and alfalfa 
are better suited than other kinds of crops. Corn is not 
well suited because of the erosion hazard. Management 
practices are needed to control erosion, conserve moisture, 
and maintain fertility. Among these practices are stubble- 
mulch tillage, management of crop residue, contour till- 
age, frequent inclusion of grass in the cropping system, 
drill seeding, and fertilizing. (Capability unit [Ve-3; 
Sandy range site; Maddock part is in windbreak site 4; 
Barnes part is in windbreak site 6) 

Maddock and Heela fine sands, undulating (3 to 5 
percent slopes) [McB).—This undifferentiated unit consists 
of undulating soils on sandy lake plains. Included in 
mapping were areas of Hamar and Ulen soils. Maddock 
fine sand and Hecla fine sand occur on convex slopes, and 
Hamar and Ulen soils occur as small, shallow depressions, 
These soils have been reworked by wind, and there are 
many small blowouts and low dunes. In some places the 
surface layer has been blown away and redeposited to a 
depth of as much as 12 inches in nearby areas. 

The Maddock and Hecla soils have profiles like those 
described as typical of their respective series, except for 
the texture of their surface layer. These soils are highly 
erocdible and are too sandy for cultivation. All areas are 
used for native pasture and hay. Management practices 
are needed to maintain good stands of native grasses, 
Proper stocking and well-regulated grazing are beneficial 
practices. (Capability unit VIe-Sa; Sands range site; 
Maddock part is in windbreak site 4; Hecla part is in 
windbreak site 1) 

Maddock and Hecla loamy fine sands, undulating 
(8 to 8 percent slopes) (MhB).—This undifferentiated unit 
occurs as sloping and undulating areas on sandy uplands 
and terraces. Maddock loamy fine sand makes up about 
80 percent of the unit, and Hecla loamy fine sand, about 
20 percent. Included in mapping were small areas of 
Maddock fine sandy loam and Ffecla fine sandy loam. 
The Maddock soil is on the upper convex slopes, and the 
Fecla soil is on the lower slopes. 

The Maddock soil has a profile like that described as 
typical of the series, The Hecla soil has a profile like that 


described as typical of the Hecla series, except that the 
surface layer is sandier. These soils absorb water readily, 
but they have low moisture-holding capacity. They are 
highly susceptible to wind erosion. 

Most of the acreage is cultivated. Small grain, corn, 
flax, and alfalfa are the main crops. Management prac- 
tices are needed to control wind erosion, conserve mois- 
ture, and maintain organic-matter content and fertility. 
Among these practices are stubble-mulch tillage, manage- 
ment of crop residue, stripcropping, establishing wind- 
breaks, drill seeding, and fertilizing. Trees for field and 
farmstead windbreaks are well suited. (Capability unit 
IVe-2; Sandy range site; Maddock part is in windbreak 
site 4; Hecla part is in windbreak site 1) 

Maddock and Hecla soils, severely eroded (3 to 5 
percent slopes) (Mk3).—This undifferentiated unit occurs 
as hummocky areas on sandy lake plains and on sandy 
uplands. The soils have been so severely eroded that most 
of the original surface layer has been removed and re- 
deposited in nearby areas. There are many small dunes, 
hummocks, and blowouts. They are mostly Maddock fine 
sand and Hecla fine sand. Included in mapping were 
small areas of Hamar, Ulen, and Arveson soils in the 
low areas. 

All the acreage is used for pasture or is left idle. The 
soils are highly erodible and too sandy for cultivation. 
Management practices are needed to restore a protective 
vegetative cover of native grasses. Blowouts should be 
reseeded to adapted species of native grasses. Controlled 
grazing helps to maintain the stands. (Capability unit 
VIe-Sa; Sands range site; Maddock part is in windbreak 
site 4; Hecla part is in windbreak site 1) 

Maddock-Hecla loamy fine sands, gently undulating 
(0 to 3 percent slopes) (MmB).—This complex occurs as 
gently undulating areas on sandy lake plains. Maddock 
loamy fine sand makes up about 60 percent of the complex, 
and Hecla loamy fine sand, about 40 percent. Included 
in mapping were areas, less than 2 acres in size, of Hamar 
loamy fine sand, Ulen loamy fine sand, Maddock fine 
sandy loam, and Hecla fine sandy loam. 

The Maddock soil has the profile described as typical 
of the series. The Hecla soil has a sandier surface layer, 
but its profile is otherwise like that described as typical 
of the Hecla series. These soils have been reworked to 
some extent by wind, and there are many small blowouts 
where the surface layer has been completely removed and 
redeposited to a depth of as much as 12 inches in nearby 
areas, The drifted soil is lighter colored than the original 
surface layer because it contains less organic matter. These 
soils absorb water readily, but they have low moisture- 
holding capacity. They are highly susceptible to wind 
erosion. 

Most of the acreage is used for hay and pasture, but 
some is cultivated. Management practices are needed to 
control wind erosion, conserve moisture, and maintain 
fertility. Among these practices are stubble-mulch tillage, 
management of crop residue, stripcropping, establishing 
windbreaks, drill seeding, frequent inclusion of grass in 
the cropping system, and fertilizing. Trees for farm- 
stead and field windbreaks are well suited. (Capability 
unit [Ve-2; Sandy range site; Maddock part is in wind- 
break site 4; Hecla part is in windbreak site 1) 
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Nutley Series 


The Nutley series consists of deep, moderately well 
drained soils on lake plains (fig. 7). These soils formed 
in fine-textured lacustrine sediments. . 

In a typical profile the surface layer, about 12 inches 
thick, consists of very dark gray, noncalcareous silty clay. 
The subsoil, about 8 inches thick, consists of dark grayish- 
brown, slightly calcareous silty clay that has moderate, 
medium, prismatic and angular blocky structure. The 
underlying material consists of light brownish-gray to 
light olive-gray silty clay that is strongly to moderately 
calcareous. ‘The material below a depth of about 42 inches 
is mottled. 

Permeability is slow in the subsoil and substratum, and 
the moisture-holding capacity is high. These soils are well 
supplied with organic matter and plant nutrients. 

Most of the acreage is cultivated. Small grain, corn, 
flax, and alfalfa are suitable crops. 

Typical profile of Nutley silty clay in a cultivated area, 
about 210 feet west and 2,540 feet north of the SE. corner 
of sec. 5, T. 186 N., R. 66 W. 


Ap—0 to 6 inches, very dark gray (10YR 3/1) silty clay, 
black (10YR 2/1) when moist; moderate, coarse, 
prismatic structure and moderate, fine, angular 
blocky; slightly hard when dry, firm when moist, 
sticky and plastic when wet; noncalcareous; abrupt, 
smooth boundary. 

Ai—6 to 12 inches, very dark gray (10YR 8/1) silty clay, 
black (10YR 2/1) when moist; moderate, coarse, 
prismatic structure and medium, angular blocky; 
slightly hard when dry, firm when moist, sticky and 
plastic when wet; noncalcareous; clear, irregular 
boundary. 

B2—12 to 20 inches, dark grayish-brown (2.5Y 4/2) silty 
clay, very dark grayish brown (2.5Y 3/2) when 
moist; moderate, medium, prismatic structure and 
angular blocky; hard when dry, firm when moist, 
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Figure 7—An area of Nutley soils. This area is on a glacial lake plain near Kulm, in the western part of La Moure County. 
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sticky and plastic when wet; slightly calcareous; 
clear, irregular boundary. 

Cica—20 to 36 inches, light brownish-gray (2.5Y¥ 6/2) silty 
clay, dark grayish brown (2.5Y¥ 4/2) when moist; 
moderate, medium, angular blocky structure; hard 
when dry, firm when moist, sticky and plastic when 
wet; strongly caleareous; gradual boundary. 

C2—236 to 42 inches, light olive-gray (5Y 6/2) silty clay, olive 
(5¥ 4/3) when moist; strong, medium, platy and 
angular blocky structure; hard when dry, firm when 
moist, sticky and plastic when wet; moderately 
calcareous; gradual boundary. 

C3g—42 to 60 inches, light olive-gray (5Y 6/2) silty clay, 
olive (5Y 4/3) when moist; common, coarse, promi- 
nent, dark-brown (7.5YR 4/4, moist) mottles; strong, 
medium, platy and angular blocky structure; hard 
when dry, firm when moist, sticky and plastic when 
wet; moderately calcareous. 


The surface layer ranges from 6 to 18 inches in thickness. 
Tongues of the surface layer extend to a depth of 30 inches 
in some places. The subsoil ranges from 6 to 12 inches in 
thickness; it is slightly calcareous to noncalcareous. The 
underlying material has a zone of strongly calcareous lime 
just below the subsoil. The lower part is mottled. 

Nutley silty clay, level (0 to 3 percent slopes) (NuA).— 
This soil occurs on glacial lake plains. Included in map- 
ping were areas, less than 2 acres in size, of Fargo silty 
clay. 

This soil has the profile described as typical of the 
series, 

Most of the acreage is cultivated. All the crops com- 
monly grown are well suited. This soil is moderately sus- 
ceptible to wind erosion if it is fall plowed because the 
surface layer readily slakes down to sand-sized particles. 
Management practices are needed to control wind ero- 
sion, to conserve moisture, and to maintain tilth, organic- 
matter content, and fertility. Among these practices are 
stubble-mulch tillage, management of crop residue, strip- 
cropping, establishing windbreaks, and fertilizing. Trees 
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for field and farmstead windbreaks are well suited. (Ca- 
pability unit Ile-4; Clayey range site; windbreak site 3) 

Nutley silty clay, gently sloping (3 to 6 percent 
slopes) (NuB).—This soil occurs on lake plains, Included 
in mapping were small areas of Great Bend-Barnes com- 
plex, undulating, 

This soil has a profile like that described as typical of 
the series, except that the surface layer is slightly thin- 
ner and the lime zone in the substratum is near the sur- 
face. Runoff is medium, and the soil is moderately sus- 
ceptible to water erosion. 

Most of the acreage is cultivated. Small grain, corn, 
flax, and alfalfa are the main crops. If the soil is fall 
plowed, the surface layer readily slakes down to sand- 
sized particles and wind erosion is a hazard. Management 
practices are needed to control erosion, to conserve mois- 
ture, and to maintain tilth, organic-matter content, and 
fertility. Among these practices are stubble-mulch tillage, 
management of crop residue, striperopping, contour till- 
age, establishing windbreaks, and fertilizing. Trees for 
field and farmstead windbreaks are well suited. (Capa- 
bility unit IIe; Clayey range site; windbreak site 3) 

Nutley and Fargo silty clays (0 to 8 percent slopes) 
(Ny)—This undifferentiated unit occurs on nearly level 
lake plains, Nutley silty clay makes up about 70 percent 
of the acreage, and Fargo silty clay, about 30 percent. 

These soils have profiles like those described as typical 
of their respective series. They are deep, fine-textured, 
and slowly permeable. They are well supplied with or- 
ganic matter and plant nutrients. The moisture-holding 
capacity is high. 

Most of the acreage is cultivated. The soils are well 
suited to all the crops commonly grown. They are mod- 
erately susceptible to wind erosion if they are fall plowed 
because the surface layer slakes down readily to sand- 
sized particles. Management practices are needed to con- 
trol erosion, provide adequate surface drainage, and main- 
tain tilth and fertility. Stubble-mulch tillage, manage- 
ment of crop residue, stripcropping, establishing wind- 
breaks, and fertilizing are beneficial practices. Trees are 
well suited. (Capability unit Ile-4; Clayey range site; 
Nutley part is in windbreak site 8; Fargo part is in 
windbreak site 1) 


Overly Series 


The Overly series consists of deep, moderately well 
drained soils on glacial lake plains and on terraces and 
lower foot slopes in the James River Valley. These soils 
formed in medium-textured to moderately fine textured 
deposits left by glacial melt water. 

In a typical profile the surface layer, about 10 inches 
thick, consists of very dark gray, noncalcareous silt loam. 
The subsoil is about 22 inches thick. The upper part con- 
sists of dark-gray, noncalcareous silty clay loam that has 
weak, coarse, prismatic and moderate, fine, subangular 
blocky structure. The lower part consists of dark grayish- 
brown, slightly calcareous silty clay that has moderate, 
fine, subangular blocky structure. The underlying material 
consists of light brownish-gray, strongly calcareous to 
slightly calcareous silty clay loam. 

The organic-matter content and the supply of plant 
nutrients are high. The moisture-holding capacity is high, 
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and permeability is moderately slow in the subsoil and 
substratum. ‘ 

Most of the acreage is cultivated. Small grain, corn, 
flax, alfalfa, and other crops are well suited. 

Profile of Overly silt loam, about 1,180 feet north and 
180 feet east of the SW. corner of sec. 13, T. 183 N., R. 
66 W. 


Ap—0 to 6 inches, very dark gray (10YR 8/1) silt loam, 
black (10YR 2/1) when moist; weak, coarse, sub- 
angular blocky structure and moderate, fine, erumb 
structure; slightly hard when dry, friable when 
moist, slightly sticky and slightly plastic when wet: 
noncalcareous; abrupt, smooth boundary. 

A1—6 to 10 inches, very dark gray (10YR 38/1) silt loam, 
black (10YR 2/1) when moist; weak, coarse, pris- 
matic structure and moderate, fine, crumb structure; 
slightly hard when dry, friable when moist, slightly 
sticky and slightly plastic when wet; noncalcareous; 
gradual, wavy boundary. 

B21—10 to 25 inches, dark-gray (10YR 4/1) silty clay loam, 
very dark gray (10YR 3/1) when moist; weak, 
coarse, prismatic structure and moderate, fine, sub- 
angular blocky; hard when dry, firm when moist, 
sticky and plastic when wet; noncaleareous; gradual, 
wavy boundary. 

B22—25 to 32 inches, dark grayish-brown (2.5Y 4/2) silty 
elay, very dark grayish brown (2.5Y 3/2) when 
moist; moderate, fine, subangular blocky structure; 
hard when dry, firm when moist, very sticky and 
very plastic when wet; slightly calcareous; clear, 
wavy boundary. 

Clca—32 to 40 inches, light brownish-gray (2.5Y 6/2) silty 
clay loam, dark grayish brown (2.5Y 4/2) when 
moist; weak, medium, angular blocky structure; hard 
when dry, firm when moist, sticky and plastic when 
wet; strongly calcareous; gradual, wavy boundary. 

C2—40 to 60 inches, light brownish-gray (2.5Y 6/2) silty 
clay loam, grayish brown (2.5Y 5/2) when moist; 
many, medium, distinct, gray (5Y 5/1, moist) mot- 
tles and common, medium, prominent, dark yellow- 
ish-brown (10YR 4/4, moist) mottles; hard when dry, 
firm when moist, sticky and plastic when wet; 
slightly calcareous. 

The surface layer ranges from silt loam to silty clay loam 
in texture and from 8 to 20 inches in thickness. It is some- 
what thicker on foot slopes. The subsoil ranges from 10 to 
22 inches in thickness. In many places the lower part is 
slightly calcareous. Sand occurs below a depth of 4 feet in 
some places on lake plains. In other areas the texture below 
a depth of 3 feet ranges from sandy loam to silty clay. A 
zone of lime accumulation occurs just below the subsoil in 
most places, Motiles are common in the lower part of the 
substratum. 

Overly soils have a thicker surface layer than Great Bend 
soils. They are better drained and have fewer mottles in the 
subsoil and substratum than Perella soils. They lack the 
lime accumulation just below the surface layer that Bearden 
soils have. They are finer textured than Gardena soils, but 
coarser textured than Nutley and Fargo soils. 


Overly silt loam (0 to 3 percent slopes) (Oe).—This 
soil occurs on lake plains and on terraces and lower foot 
slopes in the James River Valley. Included in mapping 
were small areas of Gardena loam, Bearden silt loam, and 
Aberdeen silt loam. 

This soil has the profile described as typical of the 
series. The surface layer is silt loam in most places, but 
in some areas it is silty clay loam. The moisture-holding 
capacity is high. Permeability is moderately slow in the 
subsoil and substratum. 

Most of the acreage is cultivated. Small grain, corn, 
flax, alfalfa, and other crops are well suited. Erosion is 
not a problem. Management practices are needed to con- 
serve moisture and to maintain tilth, organic-matter con- 
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tent, and fertility. Among these practices are stubble- 
mulch tillage, management of crop residue, and fertiliz- 
ing. Trees for field and farmstead windbreaks are well 
suited, (Capability unit IIc-6; Silty range site; wind- 
break site 1) 

Overly-Aberdeen complex (0 to 3 percent slopes) 
{Or)—This complex occurs on terraces and lake plains. 
Overly silt loam makes up about 65 percent of the com- 
plex, and Aberdeen silt loam, about 85 percent. Included 
im mapping were small areas of Exline silt loam and 
Bearden silt loam. 

The Overly soil has the profile described as typical of 
the series. In most places the surface layer is silt loam, 
but in some areas it is silty clay loam. The Aberdeen soil 
has a slowly permeable claypan subsoil that restricts 
roots and infiltration of moisture. 

Most of the acreage is cultivated. Small grain, corn, 
flax, and alfalfa are suitable crops. The Aberdeen soil is 
somewhat droughty because of the claypan subsoil. Man- 
agement practices are needed to improve tilth and perme- 
ability, conserve moisture, and maintain fertility. Among 
these practices are stubble-mulch tillage, management of 
crop residue, frequent inclusion of deep-rooted legumes 
in the cropping system, application of manure, and fer- 
tilizing. Trees are poorly suited, but some are planted for 
farmstead windbreaks. (Capability unit ITIs-6P; Silty 
range site; windbreak site 8) 


Parnell Series 


The Parnell series consists of poorly drained and very 
poorly drained soils in closed depressions on glacial till 
plains (fig. 8). These soils formed in medium-textured to 
moderately fine textured alluvium overlying glacial till. 


Figure 8.—An area of Parnell silty clay loam. This soil occupies 
depressions on glacial till plains. 


In a typical profile the surface layer, about 12 inches 
thick, consists of very dark gray, noncalcareous silty clay 
loam. The subsoil, about 6 inches thick, consists of dark- 
gray, noncalcareous silty clay loam that has moderate, 
coarse, blocky structure. The underlying material consists 
of gray to light olive-gray, noncalcareous clay loam. This 
material is mottled below a depth of about 12 inches, 

Permeability is slow, and the soils are frequently pond- 
ed because they receive runoff from higher lying soils. 
The organic-matter content and the supply of plant nutri- 
ents are good. 

Most of the acreage is used for hay and pasture. Drained 
areas are suitable for crops, but outlets are lacking in 
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many places, These soils produce large amounts of native 
grasses, mainly rivergrass, slough sedge, American man- 
nagrass, northern reedgrass, and prairie cordgrass. 

Profile of Parnell silty clay loam, 800 feet west and 
825 feet north of the SE. corner of sec. 12, T. 185 N., 
R. 66 W. 


Al—0 to 12 inches, very dark gray (10YR 3/1) silty clay 
loam, black (10YR 2/1) when moist; moderate, fine 
and medium, angular blocky structure; slightly hard 
when dry, friable when moist, sticky and plastic 
when wet; noncalcareous; gradual, wavy boundary. 

B2—12 to 18 inches, dark-gray (10YR 4/1) silty clay loam, 
very dark gray (10YR 3/1) when moist; few, fine, 
faint mottles of olive brown (2.5¥ 4/4, moist); 
moderate, coarse, blocky structure breaking to strong, 
fine, angular blocky; very hard when dry, firm when 
moist, sticky and plastic when wet; noncalcareous; 
gradual, wavy boundary. 

Clg—18 to 54 inches, gray (5Y 5/1) clay loam, very dark 
gray (5¥ 38/1) when moist; common, fine, faint 
mottles of olive brown (2.5Y 4/4, moist) ; moderate, 
medium, angular blocky structure; very hard when 
dry, firm when moist, sticky and plastic when wet; 
noncaleareous; gradual, wavy boundary. 

C2g—54 to 60 inches, light olive-gray (5Y 6/2) clay loam, 
olive gray (5Y 5/2) when moist; many, fine, distinct 
mottles of brownish yellow (10YR 6/8, moist) and 
dark yellowish brown (10YR 4/4, moist); massive; 
very hard when dry, firm when moist, sticky and 
plastic when wet; noncaleareous. 


The surface layer ranges from 8 to 20 inches in thickness, 
and the subsoil, from 6 to 20 inches. In some places the 
surface layer is slightly to moderately calcareous, and there 
is a zone of lime accumulation in the upper part of the sub- 
stratum, 

Parnell soils lack the platy subsurface layer of Tonka soils. 
They lack the zone of lime accumulation that Vallers soils 
have. They differ from Perella soils in having formed in local 
alluviuin over glacial till, rather than in deposits left by 
glacial melt water. 

Parnell silty clay loam (0 to 2 percent slopes) (Pa).— 
This soil is very poorly drained. It occurs as depressions 
on glacial till plains. These depressions are frequently 
ponded by runoff water received from surrounding soils. 
Included in mapping were small areas of Tonka silt loam 
and Vallers silty clay loam. 

Undrained areas are generally too wet for cultivation. 
In dry years they are occasionally used for late crops of 
flax, small grain, or millet, but in some years the crop is 
lost, because wetness prevents harvesting. Drained areas 
produce good crops of small grain, corn, flax, and alfalfa. 

The main consideration in management of this soil is 
to provide adequate surface drainage. Ditches can be used 
to remove excess water where outlets are available. If 
drainage is not practical, this soil is better suited to hay 
and pasture than to other crops. It produces large amounts 
of native forage. It also provides a good habitat for water- 
fowl and other wildlife. Drained areas are well suited to 
trees. (Drained areas are in capability unit [Iw-6; un- 
drained areas are in capability unit Vw-WL; both are in 
Wetlands range site and windbreak site 7) 


Peat and Muck, Shallow 


Peat and muck, shallow (Pm) consists of deposits of 
peat and muck that are about 28 inches thick. The deposits 
are underlain by mineral soil material that has a texture 
of coarse sand and gravel. Peat consists of partly de- 
composed grasses, sedges, and rushes. Muck consists of 
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peat that is sufficiently decomposed that the plant parts 
from which it formed are not identifiable. 

Peat and muck, shallow, is strongly calcareous. It occurs 
as level seepage areas on lake plains. The water table is 
at or near the surface throughout most of the growing 
season, 

This land type is too wet for cultivation. All the acre- 
age is used for native vegetation, mainly coarse slough 
grasses and sedges. The areas produce a large amount of 
forage; they also provide good wildlife habitat. (Capa- 
bility unit Vw-WL; Wetlands range site; windbreak 
site 8) 


Perella Series 


The Perella series consists of deep, poorly drained to 
very poorly drained soils. These soils occur as nearly level 
areas and depressions on lake plains. They formed in 
medium-textured to moderately fine textured deposits lett 
by glacial melt water. 

In a typical profile the surface layer, about 7 inches 
thick, consists of very dark gray loam. The subsoil, about 
16 inches thick, has weak, coarse, prismatic structure. The 
upper part consists of mottled, dark-gray loam; the lower 
part consists of light olive-gray and pale-olive silt loam. 
The underlying material consists of white silt loam that 
grades to light-gray and light olive-gray silty clay loam. 
Jt is strongly to shghtly calcareous. The material below 
a depth of about 380 inches is mottled. 

Permeability is moderate in the surface layer and sub- 
soil and slow in the substrata, and the moisture-holding 
capacity is high. The water table is near the surface after 
heavy rainfall or rapid snowmelt. These soils have a 
good supply of organic matter and plant nutrients. 

The better drained areas of Perella soils are cultivated, 
and the wetter areas are used for hay and pasture. Un- 
drained areas are used for native vegetation, such as river- 
grass, slough sedge, American mannagrass, northern reed- 
grass, and prairie cordgrass. 

Typical profile of Perella loam in a cultivated field, 
about 1,600 feet south and 1,800 feet east of the NW. 
corner of sec. 27, T, 181 N., R. 59 W. 


Ap-—-0 to 7 inches, very dark gray (10YR 3/1) loam, black 
(10YR 2/1) when moist; weak, coarse and medium, 
blocky structure; slightly hard when dry, friable 
when moist, slightly sticky and slightly plastie when 
wet; abundant roots; clear, smooth boundary; sodi- 
um adsorption ratio 0,3. 

Big—7 to 17 inches, mottled, dark-gray (10YR 4/1) loam, 
very dark brown (10YR 2/2) or black (10YR 2/1) 
when moist; organic staing on prism faces and com- 
mon, fine, faint, dark yellowish-brown (10YR 4/4) 
mottles; weak, coarse, prismatic structure breaking 
to weak, coarse and medium, blocky; slightly hard 
when dry, friable when moist, slightly sticky and 
slightly plastic when wet; few roots; gradual, irregu- 
lar boundary; sodium adsorption ratio 2.0. 

B2g—17 to 23 inches, mottled, light olive-gray and pale-olive 
(BY 6/2 and 6/8) silt loam, olive (5Y 4/3) when 
moist; common, fine, distinct, yellowish-brown (10¥R 
5/6) mottles; weak, coarse, prismatic structure 
breaking to weak, coarse and medium, blocky ; slightly 
hard when dry, friable when moist, slightly sticky 
and slightly plastic when wet; few roots; clear, wavy 
boundary; sodium adsorption ratio 0.7. 

Cica—23 to 30 inches, white (SY 8/1) silt loam, olive gray 
(5¥ 5/2) when moist; weak, coarse, prismatic struc- 
ture breaking to weak, coarse and medium, blocky; 
slightly hard when dry, friable when moist, slightly 


sticky and slightly plastic when wet; very few roots; 
strongly calcareous; gradual, wavy boundary ; sodium 
adsorption ratio 1.0. 

C2ca—30 to 36 inches, mottled, white (SY 8/1) silt loam, 
olive gray (5Y 5/2) when moist; common, medium, 
distinct, brownish-yellow (10¥R 6/8) and dark gray- 
ish-brown (10YR 4/2) mottles; weak, coarse, pris- 
matie structure breaking to weak, coarse and medium, 
blocky; slightly hard when dry, friable when moist, 
slightly sticky and slightly plastic when wet; strongly 
calcareous; gradual, wavy boundary; sodium adsorp- 
tion ratio 1.8. 

C8g—36 to 46 inches, mottled, light-gray and white (5Y 7/1 
and 8/1) heavy silt loam, olive gray and light olive 
gray (5¥Y 5/2 and 6/2) when moist; common, fine 
and medium, distinct, strong-brown (7.5YR 5/8) mot- 
tles; massive; hard when dry, friable when moist, 
sticky and plastic when wet; strongly calcareous; 
gradual, wavy boundary ; sodium adsorption ratio 1.7. 

C4g—46 to 60 inches, mottled, light-gray and light olive-gray 
(5Y 7/1 and 6/2) silty clay loam, olive gray and 
light olive brown (5Y 5/2 and 2.5¥ 5/4) when moist; 
common, medium, distinct, brown to dark-brown 
(75YR 4/4) and dark reddish-brown (5YR 3/4) 
mottles and common, coarse, distinct, [me segrega- 
tions; massive; hard when dry, firm when moist, 
sticky and plastic when wet; slightly to strongly 
calcareous; sodium adsorption ratio 1.4. 


The surface layer ranges from 7 to 20 inches in thickness, 
and the subsoil, from 10 to 20 inches in thickness. Patches 
of clay films occur on ped surfaces in some profiles. In some 
places sand begins at a depth below 4 feet. 

Perella soils are more poorly drained and have more mot- 
tles than Gardena and Overly soils. They lack the lime 
accumulation just below the surface layer that is typical of 
Borup, Glyndon, Bearden, and Colvin soils. They are finer 
textured than Tiffany soils. They differ from Parnell soils 
in having developed in deposits left by glacial melt water, 
rather than in glacial till. 

Perella loam (0 to 2 percent slopes) (Pr)—This soil 
occurs in shallow to moderately deep depressions on lake 
plains. Included in mapping were areas, less than 2 acres 
in size, of Bearden silt loam, Glyndon silt loam, Tiffany 
Joam, Borup silt loam, and Colvin silty clay loam. 

This soil is occasionally ponded, and the water table 
is near the surface after heavy rainfall or rapid snowmelt. 

The better drained areas are cultivated, but most areas 
are too wet for cultivation unless they are adequately 
drained. In dry years the undrained areas are occasionally 
used for late crops of small grain, flax, corn, and millet, 
but excessive wetness may interfere with harvesting. 
Drained areas produce good crops of small grain, corn, 
flax, and alfalfa. 

The main consideration in management of this soil is 
to provide adequate surface drainage. Ditches can be used 
to remove excess water where outlets are available. If 
drainage is not practical, this soil is better suited to na- 
tive hay anc pasture than to other crops. Undrained areas 
produce large amounts of native forage, and they also 
provide a good habitat for waterfowl and other wildlife. 
Drained areas are well suited to trees. (Drained areas are 
in capability unit TIw-6; undrained areas are in capa- 
bilitv unit Vw-WL; both are in Wetlands range site and 
windbreak site 7) 


Rauville Series 


The Rauville series consists of very poorly drained 
soils that formed in medium-textured to fine-textured 
alluvium. These soils occur mainly in stream channels in 
the central and eastern parts of a Moure County, on 
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bottom lands along the James River, and in seepage areas 
below upper side slopes in the James River Valley. 

In a typical profile the surface layer, about 8 inches 
thick, consists of gray, moderately calcareous silt loam. 
The subsurface layer, about 40 inches thick, consists of 
mottled, gray, moderately calcareous silty clay loam that 
has weak, coarse, prismatic structure. Below this is mot- 
tled, very dark gray, noncaleareous silty clay. The under- 
lying material 1s mottled, greenish-gray silty clay loam. 
It contains a few lime concretions and is weakly cal- 
careous. 

Rauville soils contain a large amount of organic matter. 
The water table is near the surface throughout most of 
the growing season. 

These soils are too wet for cultivation, and all areas are 
used for native hay and pasture. They produce large 
amounts of native vegetation, mainly coarse slough 
grasses, reeds, and sedges. 

Profile of a Rauville silt loam, 70 feet south and 610 
feet east of the NW. corner of sec. 7, T, 186 N., R. 60 W. 


A1—0 to 8 inches, gray (N 5/0) silt loam, black (10YR 2/1) 
when moist; weak, coarse, prismatic structure break- 
ing to moderate, medium, crumb structure; slightly 
hard when dry, friable when moist, slightly sticky 
and slightly plastic when wet; moderately calcare- 
ous; gradual, wavy boundary. 

A12g¢—8 to 48 inches, gray (N 6/0) silty clay loam, very 
dark gray (N 3/0) when moist; few, fine, distinct 
mottles of light olive brown (2.5Y 5/6, moist) ; weak, 
coarse, prismatic structure breaking to moderate, 
coarse, angular blocky; hard when dry, firm when 
moist, sticky and plastic when wet; moderately cal- 
careous; clear, smooth boundary. 

Abg—48 to 54 inches, very dark gray (5Y 3/1) silty clay, black 
(5Y 2/2) when moist; few, fine, distinct, strong- 
brown (7.5YR 5/8, moist) mottles; massive; hard 
when dry, firm when moist, very sticky and very 
plastic when wet; noncalcareous; abrupt, wavy 
boundary. 

Cg—54 to 60 inches, greenish-gray (5GY 5/1) silty clay loam, 
dark greenish gray (5GY 4/1) when moist; few, 
fine, distinct mottles of dark brown (7.5YR 4/4, 
moist) and yellowish brown (10YR 5/4, moist); 
massive; slightly hard when dry, friable when moist, 
sticky and plastic when wet; weakly calcareous; few 
faint lime concretions. 


The surface layer ranges from 6 to 20 inches in thickness 
and from silt loam to silty clay in texture. It is slightly to 
strongly calcareous. The A12g horizon ranges from dark gray 
to very dark gray in color and from silt loam to silty clay 
loam in texture. The underlying material ranges from silt 
loam to silty clay loam in texture. It is noncalcareous to 
strongly calcareous. Below a depth of 36 inches, the texture 
ranges from coarse sand and gravel to silty clay. Buried 
profiles are common, Gypsum crystals occur in the substratum 
in some places. 

Rauville soils are more poorly drained than Lamoure soils. 
They lack the zone of accumulated lime that occurs in the 
Colvin soils. 


Rauville soils (0 to 2 percent slopes) (Ra).—These soils 
occur mainly in old outwash channels in the central and 
eastern parts of La Moure County and in oxbows and chan- 
nels in the James River Valley. The water table is near the 
surface throughout most of the growing season. 

All the acreage is used for hay and pasture. These soils 
are too wet for cultivation, and drainage is not practical. 
They produce large amounts of coarse slough grasses, 
reeds, and such sedges as rivergrass, slough sedge, Ameri- 
can mannagrass, northern reedgrass, and prairie cordgrass. 
The main consideration in management is to restrict graz- 
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ing when the soils are too wet; otherwise, puddles form and 
the plant cover is damaged. (Capability unit Vw~WL; 
Wetlands range site; windbreak site 8) 

Rauville soils, sloping 6 to 12 percent slopes) (RaC).— 
These soils occur in seepage areas below upper side slopes 
in the James River Valley. 

These soils have the profile described as typical of the 
series, The surface layer is silt loam. The water table is 
near the surface throughout most of the growing season. 

These soils are too wet for cultivation, and drainage is 
not practical. All the acreage is used for hay and pasture. It. 
produces large amounts of forage, mainly rivergrass, 
slough sedge, American mannagrass, northern reedgrass, 
and prairie cordgrass. The main consideration in manage- 
ment is to restrict grazing when the soils are too wet ; other- 
wise, puddles form and the plant cover is damaged. (Ca- 
a unit Vw~WL; Wetlands range site; windbreak 
site 8 


Renshaw Series 


The Renshaw series consists of well-drained soils on 
stream terraces and outwash plains, mainly in the central 
part of La Moure County, on terraces in the James River 
Valley, and on outwash plains. These soils are nearly 
level to gently sloping. They formed over sand and gravel 
in medium-textured deposits left by glacial melt water. 

In a typical profile the surface layer, about 6 inches 
thick, consists of very dark gray, noncalcareous loam. The 
subsoil, about 12 inches thick, consists of dark grayish- 
brown, noncalcareous, friable loam. It has weak, coarse, 
prismatic and moderate, medium, angular blocky structure. 
The next layer consists of loose, noncalcareous, grayish- 
brown loamy coarse sand. The underlying material is 
loose, noncalcareous, varicolored coarse sand and gravel. 

These soils absorb water readily, but they have low 
to moderate moisture-holding capacity, depending on the 
depth to sand and gravel. They are moderately well sup- 
plied with organic matter and plant nutrients. 

Most of the acreage is cultivated, but some is used for 
hay and pasture. Small grain, corn, flax, and alfalfa are 
the main crops. 

Typical profile of Renshaw loam, in a cultivated area 
about 170 feet west and 2,680 feet north of the SE. corner 
of sec. 16, T. 134 N., R. 64 W. 

Ap—0 to 6 inches, very dark gray (10YR 3/1) loam, black 
(10¥R 2/1) when moist; weak, medium, crumb and 
granular structure; soft when dry, friable when 
moist, slightly sticky and slightly plastic when wet; 
noncalcareous; clear, smooth boundary. 

B2—6 to 18 inches, dark grayish-brown (10YR 4/2) loam, 
very dark grayish brown (10YR 3/2) when moist; 
weak, coarse, prismatic structure and moderate, 
medium, angular blocky; slightly hard when dry, 
friable when moist, slightly sticky and slightly plas- 
tic when wet; noncalcareous; clear, smooth boundary. 

IIC1—18 to 22 inches, grayish-brown (10YR 5/2) loamy 
coarse sand, very dark grayish brown (10YR 3/2) 
when moist; single grain; loose; noncalcareous; 
gradual boundary. 

IIC2—22 to 60 inches, varicolored coarse sand and gravel; 
single grain; loose; noncalcareous. 


The thickness of the soil material overlying the sand and 
gravel substratum ranges from 10 to 26 inches. The surface 
layer ranges from 4 to 12 inches in thickness. The subsoil 
ranges from very dark grayish brown to very dark brown 
and dark grayish brown in color and from 4 to 14 inches in 
thickness. The substratum ranges from medium sand to grave) 
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in texture, and it is noncalcareous to strongly caleareous. 
There is a zone of lime accumulation in the upper part of 
the substratum in some profiles. 

Renshaw soils are deeper to sand and gravel than Sioux 
soils. They have a thinner surface layer and are better 
drained than Spottswood soils. They are shallower to sand 
and gravel than Fordville soils, and they lack an accumula- 
tion of lime just below the surface layer, which Divide soils 
have. They are finer textured than Arvilla soils. 

Renshaw loam, level (0 to 3 percent slopes) (ReA).— 
This soil occurs on stream terraces and outwash plains, 
mainly in the central part of La Moure County and in 
the James River Valley. Included in mapping were small 
areas of a Sioux loam and a Fordville loam. 

This soil has the profile described as typical of the 
series. 

Nearly all the acreage is cultivated. Small grain, corn, 
flax, and alfalfa are the main crops. Control of wind ero- 
sion is the main problem. Management practices are need- 
ed to control erosion, conserve moisture, and maintain 
organic-matter content and fertility. Among these prac- 
tices are stubble-mulch tillage, management of crop resi- 
due, stripcropping, establishing windbreaks, and fertiliz- 
ing. Trees for field and farmstead windbreaks are fairly 
well suited. (Capability unit IIIs-5; Silty range site; 
windbreak site 5) 

Renshaw loam, gently sloping (3 to 9 percent slopes) 
(ReB).—This soil occurs on stream terraces and outwash 
plains, mainly in the central part of La Moure County, 
and in the James River Valley. In most places the slope 
is 3 to 6 percent, though the range is 3 to 9 percent. 
Included in mapping were small areas of a Sioux loam 
and_a Fordville loam. 

Most of the acreage is cultivated. Small grain, corn, 
flax, and alfalfa are the main crops. This soil is less well 
suited to cultivated crops than Renshaw loam, level, be- 
cause water runs off faster and the moisture-holding ca- 
pacity is lower. Control of wind and water erosion is the 
main problem, and management practices are needed to 
control erosion, conserve moisture, and maintain organic- 
matter content and fertility. Among these practices are 
stubble-mulch tillage, management of crop residue, strip- 
cropping, establishing windbreaks, and fertilizing. Trees 
for field and farmstead windbreaks are fairly well suited. 
(Capability unit ITTes-5; Silty range site; windbreak 
site 5) 

Renshaw and Sioux soils, level (0 to 3 percent slopes) 
{RsA].—This undifferentiated unit consists of soils that are 
shallow to coarse sand and gravel, These soils occur on 
outwash plains and terraces. Renshaw loam makes up 
about 70 percent of the acreage, and Sioux loam and grav- 
elly loam, about 30 percent. 

The Renshaw soil is about 10 to 16 inches deep over 
coarse sand and gravel. The Sioux soil is excessively 
drained. It has a surface layer of loam or gravelly loam 
that is underlain by coarse sand and gravel at a depth 
of less than 12 inches. In some small areas stones are 
common on the surface. 

Most of the acreage is used for hay and pasture, but 
some areas are cultivated. The main consideration in 
management is to maintain a good stand of native grass. 
The most common native grasses are needle-and-thread, 
blue grama, prairie sandreed, needleleaf sedge, and plains 
muhly. Trees are poorly suited, but some are planted for 


farmstead windbreaks. (Capability unit VIs-SwG; Shal- 
low to Gravel range site; windbreak site 8) 

Renshaw and Sioux soils, gently sloping (3 to 9 per- 
cent slopes) (RsB).—This undifferentiated unit consists of 
soils that are shallow to coarse sand and gravel. It occurs 
as gently sloping areas on stream terraces and outwash 
plains. Renshaw loam makes up about 60 percent of the 
acreage, and Sioux loam and gravelly loam, about 40 
percent, 

These soils have a profile like that described as typical 
of their respective series. The depth to coarse sand and 
gravel is about 10 to 16 inches in the Renshaw soil but; is 
Jess than 10 inches in the Sioux soil. In some small areas 
stones are common on the surface. 

Most of the acreage is used for hay and pasture, but 
some small areas are cultivated. The native vegetation 
consists mainly of needle-and-thread, blue grama, prairie 
sandreed, needleleaf sedge, and plains muhly. The main 
consideration in management is to maintain a good stand 
of native vegetation. Trees are poorly suited, but some 
are planted for farmstead windbreaks. (Capability unit 
VIs-SwG; Shallow to Gravel range site; windbreak 
site 8) 


Ryan Series 


The Ryan series consists of poorly drained soils that 
have a claypan and are subject to flooding. These soils 
occur as nearly level areas and slight depressions on bot- 
tom lands in the James River Valley. They formed in 
fine-textured alluvium. 

In a typical profile the surface layer, about 2 inches 
thick, consists of black silty clay loam. The subsoil, about 
6 inches thick, consists of black silty clay. The upper part 
has strong to moderate, medium and coarse, columnar 
structure. The lower part has moderate, medium and 
coarse, prismatic structure. It is slightly calcareous. The 
underlying material is black to very dark gray silty clay 
that is strongly calcareous and contains lime segregations 
and gypsum crystals. 

Permeability is very slow, and the moisture-holding 
capacity is low. Surface runoff is very slow, and flooding 
and ponding occur after heavy rainfall or rapid snow- 
melt. The water table is high in spring, and in many years 
tillage must be delayed because of wetness. The density 
of the subsoil and the salts in the substratum restrict 
root penetration. 

Most of the acreage is used for hay and pasture, but 
some is used for small grain, corn, and alfalfa. 

Typical profile of Ryan silty clay in a pasture, 0.3 mile 
west and 0.4 mile south of the NE. corner of sec. 36, T. 
132 N., R. 60 W. 

A2—0 to 2 inches, black (10YR 2/1) silty clay, dark gray 
(10YR 4/1) when dry; weak, thin, platy and blocky 
structure; slightly hard when dry, friable when 
moist, sticky and plastic when wet; many roots; 
abrupt boundary; sodium adsorption ratio 8.0. 

B21—2 to 4 inches, black (10YR 2/1) silty clay, dark gray 
(SY 4/1) when dry; strong to moderate, medium and 
coarse, round-topped, columnar structure breaking to 
strong, angular blocky; very hard when dry, firm 
when moist, very sticky and very plastic when wet; 


common roots throughout; clear, smooth boundary; 
sodium adsorption ratio 12.9. 
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B22—4 to 8 inches, black (10YR 2/1) silty clay, dark gray 
(5Y 4/1) when dry; moderate, medium and coarse, 
prismatic structure breaking to strong, fine, blocky; 
very hard when dry, firm when moist, very sticky 
and very plastic when wet; many roots; slightly 
calcareous; clear, wavy boundary; sodium adsorp- 
tion ratio 16.8. 

Ci—8 to 22 inches, black (10YR 2/1) silty clay, dark gray 
(N 4/0) when dry; very weak, coarse, prismatic 
structure breaking to moderate, fine, blocky; very 
hard when dry, firm when moist, very sticky and 
very plastic when wet; common roots; strongly cal- 
eareous; few lime segregations; gradual boundary; 
sodium adsorption ratio 25.5. 

C2-——-22 to 36 inches, black (10YR 2/1) silty clay, dark gray 
(N 4/0) when dry; very weak, medium, prismatic 
structure breaking to moderate, medium, blocky; 
very hard when dry, firm when moist, very sticky 
and very plastic when wet; strongly calcareous; 
lime segregations; common fine gypsum crystals; 
gradual boundary; sodium adsorption ratio 24.1. 

C8—86 to 60 inches, very dark gray (5Y 3/1) silty clay, 
gray (N 5/0) when dry; very hard when dry, firm 
when moist, very sticky and very plastic when wet; 
strongly calcareous; small soft gypsum crystals; 
sodium adsorption ratio 21.7. 

The surface layer ranges from 1 to 3 inches in thickness. 
In areas of native grass, the subsoil ranges from 4 to 10 
inches in thickness. In cultivated areas the upper part of the 
subsoil has been mixed with the surface layer. The salinity 
of the subsoil ranges from slight or moderate to strong, and 
it inereases with depth into the substratum. 

Ryan soils differ from Exline soils in having formed in 
fine-textured alluvium, rather than in deposits left by glacial 
melt water. The round-topped columnar structure of the sub- 
soil differentiates Ryan soils from Ludden soils. 


Ryan silty clay (0 to 2 percent slopes) (Ru).—This soil 
occurs as nearly level areas and slight depressions on 
bottom lands in the James River Valley. Included in map- 
ping were areas, less than 2 acres in size, of Ludden silty 
clay, Lamoure silty clay loam, and Rauville soils. 

This soil has the profile described as typical of the 
series. The surface layer is silty clay loam, and the sub- 
soil is dense, very slowly permeable silty clay. 

Most of the acreage is used for hay and pasture. It is 
not suitable for cultivation, because tillage mixes material 
from the claypan with the surface layer and the soil be- 
comes very hard and cloddy when dry and sticky when 
wet. Tall wheatgrass, slender wheatgrass, Russian wild- 
rye, and western wheatgrass are salt-tolerant grasses that 
can be used to reseed areas that have been cultivated. 
Well-regulated grazing encourages the increase of the 
more desirable grasses. Trees are poorly suited. (Capa- 
bility unit VIs-SS; Saline Subirrigated range site ; wind- 
break site 8) 

Ryan-Ludden silty elays (0 to 2 percent slopes) (Ry).— 
This complex occurs as nearly level areas and slight de- 
pressions on bottom lands in the James River Valley. 
Ryan silty clay and Ludden silty clay occur in about equal 
proportions. Included in mapping were areas, less than 2 
acres in size, of Lamoure silty clay loam, Fargo silty clay, 
and Rauville soils. 

These soils have the profiles described as typical of 
their respective series. The Ludden soil is deep and fine 
textured. The Ryan soil is shallow to a dense, slowly 
permeable claypan. It has a high content of salt. 

Most of the acreage is used for hay and pasture. This 
complex is not suitable for cultivation, because tillage 
mixes the thin surface layer of the Ryan soil with the 


claypan and slick spots form. These spots are hard and 
cloddy when dry and sticky when wet. 

This complex is better suited to permanent pasture or 
hay than to other crops. Salt-tolerant plants grow better 
on the alkali spots. Tall wheatgrass, slender wheatgrass, 
Russian wildrye, and western wheatgrass are salt-tolerant 
grasses that can be used to reseed areas that have been 
cultivated. Well-regulated grazing encourages the increase 
of the more desirable grasses. Trees are poorly suited. 
(Capability unit VIs-SS; Saline Subirrigated range site ; 
windbreak site 8) 


Saline Land 


Saline land (0 to 2 percent slopes) (Sa) consists of soils 
that contain such a high concentration of soluble salts 
that only the most persistent of salt-tolerant plants can 
grow. Most areas occur on bottom lands and in outwash 
channels, but some are in depressions where seepage from 
artesian wells has increased the salinity of the soil. The 
vegetation consists mainly of inland saltgrass, Nuttall 
alkaligrass, western wheatgrass, and wild barley. In many 
places the saltier spots are bare of vegetation. 

This land type is too salty for cultivated crops. It is 
used mainly for pasture. (Capability unit VIs-SS; Saline 
Subirrigated range site; windbreak site 8) 


Sioux Series 


The Sioux series consists of excessively drained, nearly 
level to hilly soils on outwash plains and stream terraces. 
These soils formed, over coarse sand and gravel, in shal- 
low, medium-textured to moderately coarse textured de- 
posits left by glacial melt water. 

In a typical profile the surface layer, about 6 inches 
thick, consists of dark-gray loam. The underlying mate- 
rial is dark-brown, calcareous coarse sand and gravel; 
some of the pebbles are crusted with lime. 

Permeability is moderately rapid above the coarse sand 
and gravel substratum, and then it is very rapid. The 
moisture-holding capacity is very low. 

Most of the acreage is used for pasture, but a few areas 
are cultivated along with surrounding areas of Renshaw 
and Fordville soils. 

Typical profile of Sioux loam, about 1,200 feet north 
and 850 feet east of the SW. corner of sec. 36, T. 138 N., 
R. 63 W. 

A1l—O0 to 6 inches, dark-gray (10YR 4/1) loam, black (10YR 
2/1) when moist; weak, fine, blocky and crumb 
structure; slightly hard when dry, friable when 
moist, slightly sticky and slightly plastic when wet; 
abrupt, irregular boundary. 

IIC-—-6 to 60 inches, dark-brown (average color 10YR 3/3, 
moist) coarse sand and gravel; single grain; loose 


when dry, loose when moist, nonsticky and nonplastic 
when wet; calcareous; pebbles crusted with lime. 


The surface layer is black to very dark grayish-brown loam 
to gravelly loam 4 to 10 inches thick. It is nonealcareous, 
but the lower part is strongly calcareous in places where 
there is an accumulation of lime. The underlying material is 
varicolored coarse sand and gravel that is slightly calcareous 
to strongly calcareous. The upper part of this material has 
an accumulation of lime in some places. 

Unlike Renshaw, Arvilla, Fordville, Spottswood, and Divide 
soils, Sioux soils have a substratum of coarse sand and gravel 
just below the surface layer. 
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Sioux soils (6 to 80 percent slopes) (So).—These soils 
occur as sloping to hilly areas on gravelly knobs and 
ridges, on stream terraces, and on valley side slopes. The 
depth to coarse sand and gravel is less than 10 inches. 
In small areas the surface layer contains common to many 
stones, 

These soils are very droughty and are not suitable for 
cultivation; they are better suited to native pasture. The 
native grasses consist mainly of needle-and-thread, blue 
grama, needleleaf sedge, and western wheatgrass. Well- 
regulated grazing encourages the growth of the more 
desirable grasses. Trees are poorly suited. (Capability 
ae ye Shallow to Gravel range site; windbreak 
site 


Spottswood Series 


The Spottswood series consists of moderately well 
drained, nearly level soils on stream terraces and outwash 
plains. These soils formed, over coarse sand and gravel, 
in medium-textured deposits left by glacial melt water. 

In a typical profile the surface layer, about 15 inches 
thick, consists of dark-gray, noncalcareous loam. The sub- 
soil, about 15 inches thick, consists of dark grayish-brown 
loam and grayish-brown, noncalcareous clay loam. The 
upper part has moderate, coarse, prismatic and medium, 
blocky structure. The lower part has strong, coarse, pris- 
matic and medium, angular blocky structure. The under- 
lying material consists of grayish-brown, noncalcareous 
loamy coarse sand that grades to varicolored, slightly 
‘calcareous coarse sand and gravel. 

Permeability is moderate above the sand and gravel 
and moderately rapid in the substratum. The moisture- 
holding capacity is low to moderately high, depending 
on the depth to sand and gravel. These soils are well sup- 
plied with organic matter. 

Most of the acreage is cultivated. These soils are fairly 
well suited to all crops commonly grown in the Area. 

Typical profile of Spottswood loam in a cultivated area, 
about 1,400 feet south and 1,300 feet east of the NW. 
corner of sec. 7, T. 183 N., R. 60 W. 


Ap—0 to 6 inches, dark-gray (10YR 4/1) loam, black (10YR 
2/1) when moist; moderate, medium, subangular 
blocky and crumb structure; slightly hard when dry, 
friable when moist, slightly sticky and slightly plastic 
when wet; noncalcareous; abrupt, smooth boundary. 

Al—6 to 15 inches, dark-gray (10YR 4/1) loam, black (10YR 
2/1) when moist; weak, coarse, prismatic and blocky 
structure; slightly hard when dry, friable when 
moist, slightly sticky and slightly plastic when wet; 
noncalcareous; abrupt, irregular boundary. 

B21—15 to 25 inches, dark grayish-brown (2.5Y 4/2) loam, 
very dark grayish brown (2.5Y 3/2) when moist; 
moderate, coarse, prismatic and medium, blocky 
structure; slightly hard when dry, friable when 
moist, slightly sticky and plastic when wet; noncal- 
careous; abrupt, wavy boundary. 

B22—25 to 30 inches, grayish-brown (2.5Y 5/2) clay loam, 
dark grayish brown (2.5Y 4/2) when moist; strong, 
coarse, prismatic and medium angular blocky struc- 
ture; slightly hard when dry, friable when moist, 
sticky and plastic when wet; noncaleareous; abrupt, 
Wavy boundary. 

IIC1—30 to 33 inches, grayish-brown (2.5Y 5/2) loamy coarse 
sand, very dark grayish brown (2.5Y 3/2) when 
moist; weak, medium, blocky structure and single 
grain; loose; noncalcareous; clear boundary. 

IIC2—33 to 60 inches, varicolored coarse sand and gravel; 
single grain; loose; slightly calcareous. 


The thickness of the solum over the coarse sand and gravel 
substratum ranges from 20 to 36 inches. The surface layer is 
10 to 16 inches thick and has granular and blocky structure. 
The subsoil ranges from 6 to 20 inches in thickness and from 
loam to clay loam in texture. The substratum is slightly 
calcareous to strongly calcareous. In places there is a con- 
centration of lime in the upper part of the substratum. 

Spottswood soils have a thicker surface layer than Ren- 
shaw and Fordville soils. They lack an accumulation of lime 
just below the surface layer, which Divide soils have. Spotts- 
wood soils have a coarse sand and gravel substratum, which 
is lacking in Gardena soils. 

Spottswood loam (0 to 5 percent slopes) (Sp}.—This soil 
occurs on low terraces in the James River Valley. About 
90 percent of the acreage is level, but a few small areas 
slope as much as 5 percent. Included in mapping were 
areas, less than 2 acres in size, of a Renshaw loam and a 
Fordville loam. 

This soil is moderately susceptible to wind erosion if 
it is cultivated and not protected. The moisture-holding 
capacity is low to moderately high. 

This soil is well suited to small grain, corn, flax, alfalfa, 
and other crops commonly grown. Control of wind erosion 
is the main problem. Management practices are needed 
to control erosion, conserve moisture, and maintain 
organic-matter content and fertility. Among these prac- 
tices are stubble-mulch tillage, management of crop resi- 
due, stripcropping, establishing windbreaks, and fertiliz- 
ing. Trees for field and farmstead windbreaks are fairly 
well suited. (Capability unit ITIs-5; Silty range site; 
windbreak site 1) 


Stirum Series 

The Stirum series consists of poorly drained to very 
poorly drained alkali soils on lake plains. These soils 
occur as nearly level areas or as slight depressions. They 
formed in moderately coarse textured and coarse textured 
deposits left by glacial melt water. 

Tn a typical profile the surface layer, about 6 inches 
thick, consists of very dark gray, slightly to strongly 
calcareous fine sandy loam. The subsoil, about 32 inches 
thick, consists of dark-gray fine sandy loam to light-gray 
loamy fine sand that is strongly calcareous to very strong- 
ly calcareous. Below this is mottled, light olive-gray loamy 
fine sand. The underlying material consists of mottled 
light-gray, white, and brownish-gray to gray silt loam 
and loamy fine sand. This material is very strongly cal- 
careous to strongly calcareous. 

Permeability is slow or moderately slow, and the 
moisture-holding capacity is high. A seasonally high water 
table is near the surface after heavy rainfall or rapid 
snowmelt. The density of the subsoil and the high content 
of salts in the subsoil and substratum limit root penetra- 
tion. These soils are fairly well supplied with organic 
matter. 

Typical profile of Stirum fine sandy loam in a culti- 
vated field, 300 feet west and 0.3 mile north of the SE. 
corner of sec. 29, T. 180 N., R. 59 W. 

Ap—0 to 6 inches, very dark gray (10YR 3/1) fine sandy 
loam, black (10YR 2/1) when moist; weak and 
moderate, medium, blocky structure; soft when dry, 
very friable when moist, slightly sticky and slightly 
plastic when wet; abundant roots; slightly to strong- 


ly calcareous; abrupt, smooth boundary; sodium 
adsorption ratio 19.4. 
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B21—6 to 10 inches, dark-gray (10YR 4/1) fine sandy loam, 
very dark gray (10¥YR 3/1) when moist;. strong, 
very coarse and coarse, prismatic structure breaking 
to strong, coarse and medium, blocky; very hard 
when dry, firm when moist, sticky and slightly 
plastic when wet; few roots; strongly calcareous; 
gradual, wavy boundary; sodium adsorption ratio 
33.5. 

B22—10 to 18 inches, gray (5Y 5/1) fine sandy loam, dark 
gray (SY 4/1) when moist; moderate, very coarse, 
prismatic structure breaking to moderate, coarse and 
medium, blocky; hard when dry, firm when moist, 
sticky and slightly plastic when wet; few roots; 
strongly calcareous; tongues of the B21 horizon 
extend to a depth of 15 inches; gradual, wavy bound- 
ary; sodium adsorption ratio 33.4, 

B23—18 to 24 inches, light-gray to gray (SY 6/1, dry and 
moist) loamy fine sand; dark-gray (5Y 4/1, moist) 
and gray (5Y 5/1, dry) organic coatings on ped faces; 
weak, very coarse, prismatic structure breaking to 
weak, medium, blocky; hard when dry, friable when 
moist, slightly sticky and nonplastic when wet; very 
few roots, strongly calcareous; gradual, wavy bound- 
ary; sodium adsorption ratio 42.3. 

B24ca—24 to 38 inches, light-gray (SY 7/1) loamy fine sand, 
light gray to gray (5Y 6/1) when moist; dark-gray 
(5Y 4/1, moist) and gray (5Y 5/1, dry) organic coat- 
ings on ped faces; weak, very coarse, prismatic struc- 
ture breaking to weak, medium, blocky; hard when 
dry, friable when moist, slightly sticky and nonplastic 
when wet; very strongly calcareous; gradual, wavy 
boundary; sodium adsorption ratio 37.4. 

C1—388 to 44 inches, mottled, light olive-gray (SY 6/2) loamy 
fine sand, olive gray (5Y 5/2) when moist; few, fine, 
distinct, white (5Y 8/1) mottles; slightly hard when 
dry, very friable when moist, slightly sticky and non- 
plastic when wet; strongly caleareous; clear, wavy 
boundary ; sodium adsorption ratio 36.9. 

IIC2—44 to 50 inches, mottled, light-gray (5Y¥ 7/1) silt loam, 
grayish brown (2.5Y 5/2) when moist; common, fine, 
distinct, yellowish-brown (10YR 5/6) mottles; very 
hard when dry, firm when moist, sticky and slightly 
plastic when wet; very strongly calcareous; gradual, 
wavy boundary; sodium adsorption ratio 31.6. 

IIC8—50 to 56 inches, mottled, white (N 8/0) silt loam, light 
olive gray (5Y 6/2) when moist; common, fine, dis- 
tinct, light brownish-gray (10YR 6/2) and _ strong- 
brown (7.5YR 5/6) mottles and few, fine, prominent, 
dark-brown (7.5YR 3/2) mottles; hard when dry, firm 
when moist, sticky and slightly plastic when wet; 
very strongly calcareous; clear, wavy boundary; 
sodium adsorption ratio 28,1. 

IIIC4—56 to 60 inches, mottled, brownish-gray and light-gray 
to gray (10YR 6/2 and 5Y 6/1) loamy fine sand, dark 
grayish brown and olive gray (10YR 4/2 and 5Y 5/2) 
when moist; many, medium, distinct, brown to dark- 
brown (7.5Y¥YR 4/4) mottles and common, medium, 
prominent, black (5Y 2/1) mottles; soft when dry, 
loose when moist, slightly sticky and nonplastic when 
wet; strongly calcareous; sodium adsorption ratio 
15.0. 


The surface layer ranges from 5 to 12 inches in thickness and 
from mildly alkaline to moderately alkaline in reaction. The 
subsoil ranges from very dark gray to light olive gray in color 
and from 10 to 32 inches in thickness. Its texture ranges from 
sandy loam to loamy fine sand. The substratum ranges from 
dark grayish brown to light olive gray in color and from loamy 
fine sand to fine sand in texture. In many places a layer of 
very fine sandy loam, silt loam, or silty clay loam occurs at 
a depth below 40 inches. Crystals of soluble salts and gypsum 
are common in the lower part of the subsoil and in the sub- 
stratum. 

Stirum soils have an accumulation of lime in the subsoil, 
which is lacking in Letcher soils. The strong prismatic struc- 
ture of their subsoil distinguishes them from Arveson and 
Ulen soils. The parent material of Stirum soils was coarser 
textured than that of Exline soils. 


Stirum fine sandy loam (0 to 2 percent slopes) (Sr).— 
This soil occurs as nearly level areas and slight depres- 
sions on sandy lake plains, The water table is within 38 
feet of the surface after heavy rainfall or rapid snowmelt. 

This soil has the profile described as typical of the 
series. In most areas it has a sandy substratum, but in 
some small areas there is a layer of silt loam or silty clay 
loam below a depth of 40 inches. 

This soil is suitable for cultivation, but control of 
salinity, excessive wetness, and wind erosion is a problem. 
Salt-tolerant crops, such as barley, rye, oats, wheat, 
alfalfa, and tame grasses, are better suited than other 
crops. Management practices are needed to improve drain- 
age in the subsoil, control erosion, and maintain organic- 
matter content and fertility. Among these practices are 
stubble-mulch tillage, management of crop residue, fre- 
quent inclusion of deep-rooted legumes and grasses in 
the cropping system, application of manure, and fertiliz- 
ing. (Capability unit [[Iws-3; Saline Subirrigated range 
site; windbreak site 8) 

Stirum fine sandy loam, very poorly drained (0 to 2 
percent slopes) (Ss)—This soil occupies shallow depres- 
sions on sandy lake plains. Included in mapping were 
areas of Arveson fine sandy loam, which make up as much 
as 30 percent of the acreage in some places. Also included 
were small areas of Letcher fine sandy loam, Ulen fine 
sandy loam, Borup silt loam, and a Colvin silt loam. 

The water table in this soil is near the surface after 
heavy rainfall and rapid snowmelt, and it is within 3 
feet of the surface throughout most of the growing season. 

Undrained areas ave too wet for cultivation, and drain- 
age 1s not practical, because outlets are not available. 
These areas are generally used for hay and pasture. The 
vegetation consists mainly of rivergrass, sedges, American 
mannagrass, northern reedgrass, prairie cordgrass, and a 
few cattails and rushes. Some undrained areas are used 
for late crops of small grain, flax, or millet, but harvesting 
is generally delayed by wetness. 

Drained areas are suitable for cultivation, but control 
of salinity and wind erosion is a problem. (Drained areas 
are in capability unit [[Iws-8; undrained areas are in 
capability unit Vw-WL,; both are in Wetlands range site 
and windbreak site 8) 

Stirum-Exline complex (0 to 2 percent slopes) (St).— 
This complex occurs as nearly level areas or slight de- 
pressions on lake plains. Stirum fine sandy loam makes 
up about 50 percent of the complex, and Exline silt loam, 
about 40 percent. The rest consists of Ulen fine sandy 
loam, Arveson fine sandy loam, and a Colvin silt loam. 

These soils have profiles like those described as typical 
of their respective series. The Exline soil has a thin sur- 
face layer and a slowly permeable claypan subsoil that 
contains a high concentration of soluble salts. 

This complex is not suitable for cultivation, because 
tillage brings the claypan to the surface in areas of Exline 
soils, and slick spots form. These spots are hard and clod- 
dy when dry and sticky when wet. They are poorly suited 
to crops because of their slow permeability, high salt 
content, and poor tilth. 

Most of the acreage is used for hay and pasture. The 
native vegetation consists mainly of Nuttall alkaligrass, 
inland saltgrass, western wheatgrass, slender wheatgrass, 
and plains bluegrass. Salt-tolerant grasses, such as tall 
wheatgrass, Russian wildrye, and bromegrass, can be re- 
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seeded in areas that have been cultivated. Well-regulated 
grazing encourages the growth of the more desirable 
grasses. (Capability unit VIs-SS; Saline Subirrigated 
range site; windbreak site 8) 

Stirum-Letcher fine sandy loams (0 to 2 percent 
slopes) (Su)—This complex occurs as nearly level areas or 
slight depressions on lake plains. Stirum fine sandy loam 
makes up about 50 percent of the complex, and Letcher 
fine sandy loam about 40 percent. The rest consists of 
small areas of Ulen fine sandy loam, Hecla fine sandy 
loam, and Arveson fine sandy loam. 

The water table is near the surface after heavy rainfall 
or rapid snowmelt, and it is within 3 feet of the surface 
throughout most of the growing season. 

These soils are suitable for cultivation, but control of 
wetness, salinity, and wind erosion is a problem. Salt- 
tolerant crops, such as barley, rye, oats, wheat, alfalfa, and 
tame grasses, are well suited. Practices are needed to im- 
prove subsurface drainage and to control erosion. Among 
these practices are frequent inclusion of deep-rooted leg- 
umes and grasses in the cropping system, application of 
manure, stubble-mulch tillage, management of crop resi- 
due, and fertilizing. (Capability unit [[Iws-8; Saline Sub- 
irrigated range site; windbreak site 8) 


Svea Series 


The Svea series consists of deep, nearly level, moderate- 
ly well drained soils on glacial till plains in La Moure 
and Dickey Counties. These soils formed in medium- 
textured to moderately fine textured glacial till. 

In a typical profile the surface layer, about 10 inches 
thick, consists of black loam. The subsoil, about 11 inches 
thick, consists of very dark grayish-brown, friable loam 
that has moderate, medium, prismatic structure breaking 
to moderate, coarse, subangular blocky. The underlying 
material consists of mottled, light olive-brown light clay 
loam and loam. This material is moderately calcareous to 
calcareous. It has an accumulation of segregated lime just 
below the subsoil. 

Permeability is moderate in the subsoil and moderately 
slow in the substratum. The moisture-holding capacity is 
high. These soils are well supplied with organic matter. 

Most areas of Svea soils are cultivated along with the 
closely associated Barnes soils. Small grain, corn, flax, and 
alfalfa are well snited. 

Typical profile of Svea loam, 10 feet east, and 500 feet 
north of the SW. corner of sec. 19, T. 186 N., R. 59 W. 


Ap—O0 to 7 inches, black (10YR 2/1) loam; weak, coarse, sub- 
angular blocky structure breaking to moderate, me- 
dium, crumb structure; friable; many roots and pores; 
abrupt, smooth boundary. 

A1—7 to 10 inches, black (10YR 2/1) loam; weak, coarse, pris- 
matic structure breaking to moderate, medium, crumb 
structure; friable; common fine pores; clear, wavy 
boundary. 

B2—10 to 21 inches, very dark grayish-brown (10YR 8/2) 
loam ; moderate, medium, prismatic structure breaking 
to moderate, coarse, subangular blocky; thin patches 
of clay films on vertical ped faces; friable; clear, 
wavy boundary. 

Cica—21 to 36 inches, light olive-brown (2.5Y 5/4) light clay 
loam; weak, medium, subangular blocky structure; 
friable; a few medium-sized nodules of segregated 
lime; moderately calcareous ; gradual, wavy boundary. 

C2—36 to 60 inches, light olive-brown (2.5Y 5/4) loam; few, 
fine, distinct, yellowish-red (5YR 4/6) mottles and a 


few, fine, faint, gray (SY 5/1) mottles that become 
common, coarse, and distinct at a depth of about 42 
inches; massive, but breaks under slight pressure to 
weak, subangular blocky and platy fragments char- 
acteristic of the glacial till; friable; calcareous. 

The surface layer ranges from 8 to 20 inches in thickness 
and from loam to silt loam in texture. The subsoil ranges from 
6 to 16 inches in thickness and from loam to silt loam in 
texture. The underlying material is mottled, light olive-brown 
to olive loam to clay loam glacial till. A zone of lime accumu- 
lation occurs just below the subsoil in most profiles; it is 
strongly to very strongly calcareous. 

Svea soils have a thicker surface layer than Barnes soils. 
They lack the accumulation of lime just below the surface 
layer, which Hamerly soils have. They formed in glacial till 
rather than in pebble-free deposits left by glacial melt water, 
which was the parent material of Gardena soils. 


Svea loam (0 to 2 percent slopes) (Sv).—This soil occurs 
on glacial till plains. Included in mapping were areas, 
ie than 2 acres in size, of Barnes, Hamerly, and Tonka 
soils, 

Most of the acreage is cultivated. Small grain, corn, 
flax, and alfalfa are suitable crops. Management practices 
are needed to conserve moisture and maintain fertility. 
Erosion is not a problem. Stubble-mulch tillage, manage- 
ment of crop residue, establishing windbreaks, and fer- 
tilizing are beneficial practices. Trees for field and farm- 
stead windbreaks are well suited. (Capability unit TIc-6; 
Silty range site; windbreak site 1) 

Svea-Barnes loams (0 to 8 percent slopes) (Sw).—This 
complex occurs as nearly level areas on glacial till plains. 
Svea loam makes up about 60 percent of the complex, and 


‘Barnes loam about 40 percent, The Svea soil occupies the 


lower landscape positions, below the Barnes soil. Included 
in mapping were small areas of Hamerly, Parnell, and 
Tonka soils. 

- These soils have the profiles described as typical of their 
respective series. They have high moisture-holding ca- 
pacity, and they are readily permeable to roots, air, and 
water. Runoff is slow. Erosion is not a problem. 

Small grain, corn, flax, alfalfa, and tame grasses are 
well suited (fig. 9). 

Management practices are needed to conserve moisture 
and maintain fertility. Stubble-mulch tillage, management 
of crop residue, establishing windbreaks, and fertilizin, 
are beneficial practices. Trees for field and farmstea 
windbreaks are well suited. (Capability unit TIc-6; Silty 
range site; Svea part is in windbreak site 1; Barnes part 
is in windbreak site 2) 


Tiffany Series 


The Tiffany series consists of deep, somewhat poorly 
drained to poorly drained soils. These soils occur in shal- 
low depressions on uplands. They formed in moderately 
coarse textured to medium-textured deposits left by gla- 
cial melt water. 

In a typical profile the surface layer, about 11 inches 
thick, consists of very dark gray loam. The subsoil, about 
11 inches thick, consists of mottled, dark-gray, friable fine 
sandy loam that has moderate, coarse, prismatic structure 
breaking to moderate, medium, blocky. The next layer is 
mottled, light-gray to gray, very friable fine sandy loam. 
Below this is mottled, loose, yellowish-brown and white 
fine sand. This is underlain by mottled, white and light- 
gray loamy fine sand. 
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Figure 9.—A good crop of small grain on Svea-Barnes loams, 


These soils contain a good supply of organic matter. 
They are moderately permeable, and water moves through 
the profile readily. They have a seasonally high water 
table that rises to the surface after heavy rainfall or rapid 
snowmelt. 

Most of the acreage is cultivated, but some areas are 
used for hay and pasture. Drained areas are suitable for 
small grain, corn, flax, and alfalfa. Undrained areas are 
intermittently cultivated, but in many years they are too 
wet for planting early in spring and are used for small 
grain, flax, millet, and sudangrass, which can be planted 
late in the season. In some years they are left idle because 
of wetness. Areas used for hay or pasture provide large 
amounts of native forage. 

Typical profile of Tiffany loam in a cultivated field, 
400 feet west and 0.15 mile south of the NE. corner of 
sec. 28, T. 131 N., R. 59 W. 


Ap—0 to 7 inches, very dark gray (10YR 3/1) loam, black 
(10YR 2/1) when moist; moderate, fine and medium, 
blocky and granular structure; slightly hard when 
dry, friable when moist, slightly sticky and slightly 
plastic when wet; abundant roots; abrupt, smooth 
boundary. 

Al—7 to 11 inches, very dark gray (10YR 3/1) loam, black 
(10YR 2/1) when moist; moderate, coarse, prismatic 
structure breaking to moderate, medium, blocky ; 
slightly hard when dry, friable when moist, slightly 
sticky and slightly plastic when wet; plentiful roots; 
clear, wavy boundary. 

Bg—11 to 22 inches, mottled, dark-gray (10YR 4/1) fine sandy 
loam, very dark gray (10¥R 3/1) when moist; com- 
mon, medium, distinct, brown to dark-brown (10YR 
4/3) mottles; moderate, coarse, prismatic structure 
breaking to moderate, medium, blocky; slightly hard 
when dry, friable when moist, slightly sticky and 
slightly plastic when wet; plentiful roots; clear, wavy 
boundary. 

Clg—22 to 36 inches, mottled, light-gray to gray (5Y 6/1) fine 
sandy loam, olive (5¥ 4.5/8) when moist; common, 
medium, prominent, black (10YR 2/1) mottles and 


many, medium, distinct, brown to dark-brown (10YR 
4/3) and dark yellowish-brown (10YR 4/4) mottles; 
moderate, coarse, prismatic structure; soft when dry, 
very friable when moist, slightly sticky and slightly 
plastic when wet; few roots; clear, wavy boundary. 

C2g—36 to 50 inches, mottled, yellowish-brown (10YR 5/4) 
and white (SY 8/2) fine sand, dark yellowish brown 
(10¥R 4/4) and light olive gray (5Y 6/2) when 
moist; single grain; loose when dry, loose when moist, 
nonsticky and nonplastic when wet; clear, wavy 
boundary. 

C3g—50 to 60 inches, mottled, white (SY 8/2) and light-gray 
(5¥ 7/2) loamy fine sand, light olive gray (5Y 6/2), 
pale olive (5¥ 6/3), and olive (5Y 4/3) when moist; 
common, medium, distinct, dark yellowish-brown 
(10¥R 4/4) mottles; single grain; soft to loose when 
dry, very friable to loose when moist, slightly sticky 
and nonplastic when wet. 


The surface layer ranges from 6 to 20 inches in thickness 
and from loam to fine sandy loam in texture. The subsoil 
ranges from very dark grayish brown to very dark gray or 
dark gray in color and from loam to fine sandy loam in tex- 
ture. It is 8 to 20 inches thick. It is slightly acid to neutral in 
reaction. The texture of the underlying material ranges from 
fine sand to silty clay loam. 

Tiffany soils are finer textured than Hamar and Venlo soils, 
but they are coarser textured than Perella soils. They are more 
poorly drained than Gardena and Embden soils, and they have 
more distinct mottling in the subsoil. They lack a lime con- 
centration, which Glyndon and Ulen soils have. 


Tiffany fine sandy loam (0 to 2 percent slopes) (Tf}.— 
This soil occurs in shallow depressions on lake plains. 
Included in mapping were areas, less than 2 acres in size, 
of Hecla fine sandy loam, Embden fine sandy loam, and 
Ulen fine sandy loam. 

This soil has a profile similar to the one described as 
typical of the series, except that it has a surface layer 
of fine sandy loam. Permeability is moderate. The water 
table rises nearly to the surface after heavy rainfall or 
rapid snowmelt. 
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Drained areas are well suited to small grain, corn, flax, 
and alfalfa. Although wetness is the major hazard, this 
soil is also susceptible to wind erosion if it is cultivated 
and not protected. Undrained areas are intermittently 
cultivated. In dry years they are worked along with sur- 
rounding areas of better drained soils. In wet years, how- 
ever, planting may be delayed 2 to 3 weeks, or the soil 
may be left. idle the entire season because of wetness. 

Management practices are needed to provide adequate 
drainage, control wind erosion, and maintain fertility. 
Drainage ditches can be used to remove excess water wher- 
ever outlets are available. Stubble-mulch tillage, manage- 
ment of crop residue, establishing windbreaks, and fer- 
tilizing are beneficial practices. Drained areas are well 
suited to trees. (Capability unit [[Iwe-3; Subirrigated 
range site; windbreak site 7) 

Tiffany fine sandy loam, silty substratum (0 to 2 per- 
cent slopes) (Tg).—This soil occurs in shallow depressions 
on lake plains. It has a profile like that described as typi- 
cal of the series, except that it has a surface layer of fine 
sandy loam and a layer of very fine sandy loam, silt loam, 
or silty clay loam below a depth of 40 inches. Permeability 
is moderate above the substratum, but it is moderately 
slow in the substratum. The water table rises nearly to 
the surface after heavy rainfall or rapid snowmelt. 

Drained areas are well suited to small grain, corn, flax, 
and alfalfa. Although wetness is the major hazard, this 
soil is also susceptible to wind erosion if it is cultivated 
and not protected. Undrained areas are intermittently 
cultivated. In dry years they are cultivated and planted 
along with surrounding areas of better drained soils. In 
wet years, however, planting may be delayed 2 to 3 weeks, 
or the soil may be left idle the entire season because of 
wetness. 

Management practices are needed to improve drainage, 
control wind erosion, and maintain fertility. Drainage 
ditches can be used to remove excess water wherever out- 
lets are available. Stubble-mulch tillage, management of 
crop residue, establishing windbreaks, and fertilizing are 
beneficial practices. Drained areas are well suited to trees. 
(Capability unit [IIwe-3; Subirrigated range site; wind- 
break site 7) 

Tiffany loam (0 to 2 percent slopes) (Tn).—This soil 
occurs in shallow depressions on uplands in the south- 
eastern part of La Moure County and on lake plains. 
Included in mapping were small areas of Gardena loam 
and Embden loam. 

This soil has the profile described as typical of the 
series. [t receives runoff from surrounding areas of higher 
lying soils, and the water table rises to the surface after 
heavy raimfall and rapid snowmelt. 

Drained areas are well suited to small grain, corn, flax, 
and alfalfa. Undrained areas are intermittently culti- 
vated. In dry years they are worked along with surround- 
ing areas of better drained soils. In wet years, however, 
planting may be delayed 2 to 3 weeks, or the soil may be 
left idle the entire season because of wetness. 

Management practices are needed to provide adequate 
drainage and to maintain fertility. Drainage ditches can 
be used to remove excess water wherever satisfactory out- 
lets are available. Stubble-mulch tillage, management of 
crop residue, and fertilizing are beneficial practices. 
Drained areas are well suited to trees. (Capability unit 
IIw-6; Subirrigated range site; windbreak site 7) 


Tonka Series 


The Tonka series consists of somewhat poorly drained 
to poorly drained soils. These soils occur as shallow de- 
pressions on glacial till plains and lake plains, They 
formed in mecium-textured to moderately fine textured 
local alluvium and deposits left by glacial melt water. 
The Tonka soils in this Survey Area are the same as the 
Tetonka soils in adjoining Sargent County. 

In a typical profile the surface layer, about 7 inches 
thick, consists of very dark gray, noncalcareous silt loam. 
The subsurface layer, about 4 inches thick, consists of 

rayish-brown, very friable silt loam that has weak, me- 

ium, platy structure. The subsoil, about 25 inches thick, 
consists of grayish-brown, noncalcareous, firm silty clay 
loam that has moderate, coarse, angular blocky structure 
breaking to strong, fine, subangular blocky structure. The 
underlying material consists of mottled, light olive-gray, 
light-gray, and gray clay loam. It is noncaleareous in the 
upper part but is very strongly calcareous and strongly 
calcareous in the lower parts. Lime concretions are com- 
mon between depths of 56 and 60 inches. 

Permeability is moderate in the surface and subsurface 
layers, but it is moderately slow in the subsoil. It is mod- 
erately slow to moderately rapid in the substratum. The 
moisture-holding capacity is high. These soils receive run- 
off from higher lying soils and are occasionally ponded 
after heavy rainfall and rapid snowmelt. They are well 
supplied with organic matter. 

Most of the acreage is used for hay and pasture, but 
some areas are cultivated. Drained areas are well suited 
to all the crops commonly grown in the Area. In dry 
years, undrained areas are cultivated along with surround- 
ing areas of better drained soils, but in wet years these 
areas are left idle or are used for crops that can be planted 
jate in the season, Millet, flax, and small grain are suitable 
crops. 

Typical profile of Tonka silt loam, about 0.5 mile east 
and 65 feet south of the NW. corner of sec, 25, T. 185 
N., R. 60 W. 


Ap—O to 7 inches, very dark gray (10Y¥R 3/1) silt loam, biack 
(1OYR 2/1) when moist; weak, coarse, subangular 
blocky structure breaking to moderate, fine, granular; 
soft when dry, friable when moist, slightly sticky and 
slightly plastic when wet; noncaleareous; abrupt, 
smooth boundary. 

A2—7 to 11 inches, grayish-brown (2.5Y¥ 5/2) silt loam, dark 
grayish brown (2.5Y 4/2) when moist ; few, fine, faint, 
dark-brown (10YR 3/3, moist) mottles; weak, medi- 
um, platy structure; soft when dry, very friable when 
moist, slightly sticky and slightly plastic when wet; 
nonealeareous; clear, wavy boundary. 

B2—11 to 36 inches, grayish-brown (2.5¥ 5/2) silty clay loam, 
dark grayish brown (2.5Y 4/2) when moist; moder- 
ate, coarse, angular blocky structure; hard when dry, 
firm when moist, very sticky and very plastic when 
wet; nonealcareous; gradual, wavy boundary. 

C1ig—36 to 50 inches, light olive-gray (SY 6/2) clay loam, olive 
gray (5Y 5/2) when moist; many, medium, distinct 
mottles of light olive brown (2.5Y 5/4, moist) and 
few, medium, distinct mottles of yellowish brown 
(10YR 5/6, moist) ; hard when dry, firm when moist, 
sticky and plastic when wet; noncalcareous; gradual, 
wavy boundary. 

C2ca—50 to 56 inches, light-gray (5Y¥ 7/1) clay loam, gray 
(BY 5/1) when moist; many, fine, distinct mottles of 
light olive brown (2.5¥ 5/6, moist) ; hard when dry, 
firm when moist, sticky and plastic when wet; very 
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strongly calcareous; common lime concretions; grad- 
ual, wavy boundary. 

C8g—56 to 60 inches, gray (5¥Y 6/1) clay loam, gray (5Y 5/1) 
when moist; many, medium, distinct mottles of light 
olive brown (2.5Y 5/6, moist) and many, strong, prom- 
inent mottles of dark brown (7.5YR 4/4, moist) ; hard 
when dry, firm when moist, sticky and plastic when 
wet; strongly calcareous. 

The surface layer ranges from 6 to 20 inches in thickness, 
and the subsurface layer from less than 1 inch to 16 inches. 
The subsoil ranges from 10 to 26 inches in thickness and from 
silty clay to silty clay loam in texture. The depth to lime 
ranges from 3 to 50 inches. The texture of the substratum 
is typically clay loam or silty clay loam, but in a few areas fine 
sand or loamy fine sand occurs at a depth below 4 feet. 

Tonka soils have a platy subsurface layer, which is lacking 
in Parnell soils. They lack an accumulation of lime just below 
the surface layer, which Vallers and Hamerly soils contain. 
They differ from Cresbard and Cavour soils in having a mot- 
tled subsurface layer and in being free of salts to a depth 
of 5 feet. 


Tonka soils (0 to 2 percent slopes) (To)—These soils 
occur in shallow depressions on glacial till plains and on 
lake plains. Included in mapping were small areas of 
Parnell silty clay loam and of Svea loam. 

The surface layer is silt loam in most places, but in a 
few places it is fine sandy loam. These soils receive runoff 
from higher lying soils, and they are occasionally ponded. 

Drained areas are well suited to small grain, corn, flax, 
and alfalfa. Undrained areas are frequently too wet to 
be planted early in spring, and they are used for late 
crops of small grain, flax, sudangrass, and millet. In some 
years the soils must be left idle throughout the season 
because of wetness. Drained areas are well suited to trees. 
(Capability unit IIw-6; Overflow range site; windbreak 
site 7 

Tovka and Parnell soils (0 to 2 percent slopes) (Tp) — 
This undifferentiated unit consists of deep, medium- 
textured to moderately fine textured, poorly drained soils. 
These soils occur in shallow depressions on glacial till 
plains. Tonka silt loam makes up about 75 percent of the 
acreage, and Parnell silty clay loam about 25 percent. 
Included in mapping were small areas of Vallers silty 
clay loam and of Hamerly loam. 

These soils have profiles like those described as typical 
of their respective series. They receive runoff from higher 
lying soils and occasionally become ponded after heavy 
rains or rapid snowmelt. Surface drainage generally can 
be improved by constructing drainage ditches where out- 
lets are available. 

Drained areas are well suited to small grain, corn, flax, 
and alfalfa. In many years undrained areas are too wet 
for planting early in spring, and they are used for late 
crops of small grain, flax, sudangrass, and millet. In some 
years the soils must be left idle because of wetness. Ero- 
sion is not a problem. Drained areas are well suited to 
trees. (Capability unit IIw-6; Overflow range site; wind- 
break site 7) 


Ulen Series 


The Ulen series consists of somewhat poorly drained, 
calcareous soils. These soils occur as nearly level areas or 
as slight depressions on lake plains. They formed in mod- 
erately coarse textured and coarse textured deposits left 
by glacial melt water. 

In a typical profile the surface layer, about 12 inches 


thick, consists of very dark gray, strongly calcareous fine 
sandy loam. The next layer, about 4 inches thick, is light- 
gray to gray and white fine sandy loam that has very 
weak, medium, blocky structure and is strongly to very 
strongly calcareous. Below this is a buried horizon of 
gray, mottled fine sandy loam that has weak, medium, 
blocky structure and is very strongly calcareous. The 
upper part of the underlying material 1s light-gray, mot- 
tled loamy fine sand that has weak, coarse, prismatic 
structure breaking to weak, medium, blocky structure and 
single grain. It is very strongly calcareous. Below this is 
light-gray to light brownish-gray, slightly calcareous, 
loose fine sand. 

Permeability is moderately rapid, and the moisture- 
holding capacity is moderate. The water table is near the 
surface after heavy rainfall or rapid snowmelt, 

Most of the acreage is cultivated, but some is used for 
hay and pasture. These soils are suited to all the crops 
commonly grown, but they are highly susceptible to wind 
erosion if cultivated and not protected. 

Typical profile of Ulen fine sandy loam in a pasture, 
0.2 mile east and 0.2 mile north of the center of sec. 15, 
T. 180 N., R. 59 W. 


A1l—O to 12 inches, very dark gray (10YR 38/1) fine sandy 
loam, black (1OYR 2/1) when moist; moderate, me- 
dium, blocky and granular structure; slightly hard 
when dry, friable when moist, slightly sticky and 
slightly plastic when wet; abundant roots; strongly 
calcareous; clear, wavy boundary ; sodium adsorption 
ratio 0.8. 

Clca—12 to 16 inches, light-gray to gray and white (N 6/0 and 
N 8/0) fine sandy loam, dark grayish brown and light 
brownish gray (2.5Y 4/2 and 6/2) when moist; very 
weak, medium, blocky structure; soft to loose when 
dry, very friable to loose when moist, nonsticky and 
nonplastic when wet; few roots; strongly to very 
strongly calcareous; abrupt, smooth boundary ; sodium 
adsorption ratio 1.2. 

Abca—16 to 20 inches, mottled, gray (N 5/0) fine sandy loam, 
very dark grayish brown (2.5Y 3/2) when moist; 
common, medium, distinct, light-gray (N 7/0) mot- 
tles; weak, medium, blocky structure; soft when dry, 
very friable when moist, slightly sticky and slightly 
plastic when wet; few roots; very strongly caleare- 
ous; clear, smooth boundary; sodium adsorption 
ratio 2.1. 

C2ca—20 to 36 inches, mottled, light-gray (5Y 7/1) loamy fine 
sand, light olive gray (SY 6/2) when moist; few, me- 
dium, prominent, black (10YR 2/1, moist and dry) 
mottles; weak, coarse, prismatic structure breaking 
to weak, medium, blocky structure and single grain; 
soft when dry, very friable when moist, slightly sticky 
and nonplastic when wet; few roots; very strongly 
caleareous; clear, smooth boundary; sodium adsorp- 
tion ratio 4.7. 

C3—36 to 42 inches, light-gray (5Y 7/2) fine sand, olive gray 
(5Y 5/2) when moist; single grain; loose when dry, 
loose when moist, nonsticky and nonplastic when wet; 
slightly calcareous; clear, smooth boundary; sodium 
adsorption ratio 5.1. 

C4—42 to 54 inches, light-gray to light brownish-gray (2.5Y 
6.5/2) fine sand, dark grayish brown (2.5Y 4/ 2) when 
moist ; single grain ; loose when dry, loose when moist, 
nonsticky and nonplastic when wet; slightly calcare- 
ous; clear, smooth boundary ; sodium adsorption ratio 
2.2 


C5—54 to 60 inches, light brownish-gray (2.5¥ 6/2) fine sand, 
dark grayish brown (2.5Y¥ 4/2) when moist; single 
grain; loose when dry, loose when moist, nonsticky 
and nonplastic when wet; sodium adsorption ratio 1.5. 


The surface layer ranges from 6 to 14 inches in thickness 
and from fine sandy loam to loamy fine sand in texture. It is 
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mildly alkaline to moderately alkaline. The Clea horizon 
ranges from 4 to 24 inches in thickness and from fine sandy 
loam to fine sand in texture. The underlying material ranges 
from fine sandy loam to fine sand. In some profiles a layer, 
about 12 inches thick, of silty clay loam, silt loam, or very 
fine sandy loam occurs below a depth of 40 inches, 

Ulen soils have a concentration of lime in the profile that 
is lacking in Embden, Hamar, Hecla, and Tiffany soils, They 
are better drained and are not so strongly mottled as Arveson 
soils. They are coarser textured than Glyndon soils. 


Ulen fine sandy loam (0 to 2 percent slopes) (Ue)— 
This soil occurs as nearly level areas or slight depressions 
on sandy lake plains. Included in mapping were areas, 
less than 2 acres in size, of Arveson fine sandy loam, 
Glyndon silt loam, Hamar fine sandy loam, and Hecla 
fine sandy loam. 

This soil has the profile described as typical of the 
series. The moisture-holding capacity is moderate, and 
the soil is highly susceptible to wind erosion. 

Most of the acreage is cultivated, but some areas are 
used for hay and pasture. Small grain, corn, flax, and 
alfalfa are fairly well suited. Management practices are 
needed to control erosion, conserve moisture, and maintain 
fertility. Among these practices are stubble-mulch tillage, 
management of crop residue, stripcropping, establishing 
windbreaks, drill seeding, and fertilizing. Trees for field 
and farmstead windbreaks are well suited. (Capability 
unit [IIe-8; Sandy range site; windbreak site 1) 

Ulen fine sandy loam, silty substratum (0 to 2 per- 
cent slopes) (Ufl—This soil occurs as nearly level areas or 
slight depressions on sandy lake plains. Included in map- 
ping were areas, less than 2 acres in size, of Hecla fine 
sandy loam, Hamar fine sandy loam, Glyndon silt loam, 
and Arveson fine sandy loam. 

This soil has a profile like that described as typical of 
the series, except that there is a layer of very fine sandy 
loam, silt loam, or silty clay loam below a depth of about 
40 inches. Permeability is rapid above this material, but 
in the material it is moderately slow. The moisture-hold- 
ing capacity is high, Wind erosion is a severe hazard. 

Most of the acreage is cultivated, but some areas are 
used for pasture and hay. Small grain, corn, flax, and 
alfalfa are fairly well suited. Management practices are 
needed to control erosion, conserve moisture, and main- 
tain fertility. Among these practices are stubble-mulch 
tillage, management of crop residue, stripcropping, estab- 
lishing windbreaks, drill seeding, and fertilizing. Trees 
for field and farmstead windbreaks are well suited. (Ca- 
pability unit IiIe-3; Sandy range site; windbreak site 1) 

Ulen-Hamar complex (0 to 2 percent slopes) (Uh).— 
This complex occurs as nearly level areas and slight de- 
pressions on sandy lake plains. About 50 percent of the 
acreage consists of Ulen fine sandy loam, and about 40 
percent of Hamar loamy fine sand. The rest consists of 
Hecla fine sandy loam, Glyndon silt loam, Tiffany fine 
sandy loam, and Arveson fine sandy loam. 

These soils have profiles like those described as typical 
of their respective series, except that in some places the 
material below a depth of 40 inches is very fine sandy 
loam, silt loam, or silty clay loam. The water table is near 
the surface after heavy rainfall or rapid snowmelt. These 
soils are highly susceptible to wind erosion if they are 
cultivated and not protected. 

Most of the acreage is used for pasture and hay, but 
some areas are cultivated. Small grain, corn, flax, and 


alfalfa are the main crops. The main management prob- 
lems are control of wind erosion, improvement of sub- 
surface drainage, and maintenance of fertility. Stubble- 
mulch tillage, management of crop residue, stripcrop- 
ping, establishing windbreaks, drill seeding, inclusion of 
grass and legumes in the cropping system, and fertilizing 
are beneficial. (Capability unit I[Le-8; Sandy range site; 
Ulen part is in windbreak site 1; Hamar part is in wind- 
break site 7) 


Vallers Series 


The Vallers series consists of poorly drained, calcareous 
soils, These soils occur as level, low-lying flats and shallow 
depressions and in drainageways on till plains. They 
formed in medium-textured to moderately fine textured 
glacial till. 

In a typical profile the surface layer, about 8 inches 
thick, consists of very dark gray, slightly calcareous silty 
clay loam, The next layer, about 14 inches thick, consists 
of light-gray, very strongly calcareous loam that has 
weak, coarse, prismatic and subangular blocky structure. 
This layer contains distinct lime concretions. Below this 
is moteled, light-gray to light olive-gray clay loam that 
is slightly calcareous. This material has weak, coarse, pris- 
matic and subangular blocky structure to a depth of about 
45 inches. Below this depth, the material 1s massive. 

Permeability is slow. The water table rises to the sur- 
face after heavy rainfall or rapid snowmelt. It is within 
3 to 5 feet of the surface throughout most of the growing 
season. 

Most of the acreage is used for hay and pasture, but 
some areas are cultivated along with adjoining better 
drained soils. Drained areas are well suited to crops. Un- 
drained areas are suitable for cultivation only in the 
drier years. 

Typical profile of Vallers silty clay loam, about 1,980 
feet east and 80 feet south of the NW. corner of sec. 29, 
T. 135 N., RB. 60 W. 


A1—0 to 8 inches, very dark gray (10YR 3/1) silty clay loam, 
black (10YR 2/1) when moist; weak, coarse, pris- 
matic structure breaking to moderate, medium, gran- 
ular; slightly hard when dry, friable when moist, 
sticky and plastic when wet; slightly calcareous; 
gradual, smooth boundary. 

Cica—8 to 22 inches, light-gray (SY 7/1) loam, gray (5Y 6/1) 
when moist; weak, coarse, prismatic and subangular 
blocky structure; slightly hard when dry, friable when 
moist, slightly sticky and slightly plastic when wet; 
very strongly calcareous; few, distinct lime concre- 
tions; gradual, smooth boundary. 

C2g—22 to 45 inches, light-gray (5¥ 6/1) clay loam, gray (5Y¥ 
5/1) when moist; common, coarse, prominent mottles 
of brownish yellow (10YR 6/6, moist) ; weak, coarse, 
prismatic structure and subangular blocky; hard 
when dry, firm when moist, sticky and plastic when 
wet; slightly calcareous; gradual, wavy boundary. 

C3csg—45 to 60 inches, light olive-gray (SY 6/2) clay loam, 
gray (5Y 5/1) when moist; few, fine, faint mottles of 
brownish yellow (10YR 6/6, moist); massive; hard 
when dry, firm when moist, sticky and plastic when 
wet; slightly calcareous. 


The surface layer ranges from 6 to 12 inches in thickness. 
In some places the lower part contains accumulated lime. The 
Clea horizon ranges from 8 to 18 inches in thickness and from 
loam to clay loam in texture. The underlying material ranges 
from gray to olive gray in color. It is slightly calcareous to 
strongly calcareous, 
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Vallers soils are more poorly drained than Hamerly soils, 
and they contain more mottles in the substratum than those 
soils. They have a zone of lime accumulation, which is lacking 
in Parnell soils. Vallers soils lack the platy subsurface layer 
that Tonka soils have. 


Vallers silty clay loam (0 to 2 percent slopes) (Va}.— 
This soil occurs as level, low-lying flats and shallow de- 
pressions and in drainageways on till plains throughout 
La Moure County. Included in mapping were small areas 
of Hamerly loam and Parnell silty clay loam. 

Drained areas are suitable for small grain, corn, flax, 
millet, and alfalfa. In dry years undrained areas are 
cultivated along with surrounding areas of better drained 
soils. In wet years planting may be delayed 2 to 3 weeks, 
or even the entire season. Some of the undrained areas 
are used for hay and pasture, and they produce large 
amounts of native forage. 

Management practices are needed to provide adequate 
drainage and to maintain tilth and fertility. Drainage 
ditches can be used wherever outlets are available. Stubble- 
mulch tillage, management of crop residue, and fertilizing 
are beneficial. Drained areas are suited to trees. (Capa- 
bility unit IIw-4L; Subirrigated range site; windbreak 
site 8) 


Venlo Series 


The Venlo series consists of very poorly drained soils in 
depressions on sandy uplands. These soils formed in 
coarse-textured deposits left by glacial melt water. 

In a typical profile the surface layer, about 10 inches 
thick, consists of very dark gray, noncalcareous fine sandy 
loam. This is underlain by a transitional layer, about 14 
inches thick, of dark-gray, noncalcareous fine sandy loam 
that has weak, medium, granular structure. The under- 
lying material is mottled, pale-olive, noncalcareous loamy 
fine sand. This material is single grain. 

Permeability is moderately rapid, except in soils that 
have substrata of glacial till, where it is moderately slow. 
The water table rises to the surface after heavy rains or 
rapid snowmelt, and the soils are frequently ponded. The 
supply of organic matter is good. 

Most of the acreage is used for hay and pasture. The 
soils produce large amounts of rivergrass, American man- 
nagrass, sedge, and prairie cordgrass. Undrained areas 
are too wet for cultivation. 

Typical profile of Venlo fine sandy loam, about 0.5 mile 
west and 275 feet north of the SE. corner of sec. 30, 
T. 1838 N., R. 62 W. 

Ai—0O to 10 inches, very dark gray (10YR 3/1) fine sandy 
loam, black (10YR 2/1) when moist; moderate, medi- 
um, granular structure; soft when dry, very friable 
when moist; noncalenreous; clear, wavy boundary. 

AC—10 to 24 inches, dark-gray (10YR 4/1) fine sandy loam, 
very dark gray (10YR 3/1) when moist; weak, me- 
dium, granular structure; slightly hard when dry, 
very friable when moist; noncalcareous; gradual, 
wavy boundary. 

Cg—24 to 60 inches, pale-olive (BY 6/8) loamy fine sand, olive 
(5Y 5/8) when moist; many, coarse, prominent mot- 
tles of dark yellowish brown (10YR 4/4, moist) ; 
single grain; slightly hard when dry, loose when 
moist; noncalcareous. 

The surface layer ranges from 8 to 12 inches in thickness 
and from fine sandy loam to loam in texture. In some areas 
elay loam glacial till occurs below a depth of 36 inches. 

Venlo soils are more poorly drained than Hamar soils. They 


are coarser textured than Tiffany soils. They lack the accumu- 
lation of lime below the surface layer, which Arveson soils 
contain. 


Venlo fine sandy loam (0 to 2 percent slopes) (Ve).— 
This soil occurs in depressions on sandy uplands. The 
water table is at the surface throughout most of the grow- 
ing season, and the soil is occasionally ponded. 

Most of the acreage is used for hay and pasture. This 
soil produces large amounts of slough grasses, sedges, 
and rushes. It is suitable for cultivation only if it is 
drained, but outlets generally are not available. (Capa- 
eee Vw-WL; Wetlands range site; windbreak 
site 


Use and Management of the Soils 


This section discusses the use and management of the 
soils for crops, range, windbreaks, wildlife habitat, and 
engineering. It explains the system of capability classifi- 
cation used by the Soil Conservation Service, and it gives 
estimated yields of principal crops. 

In addition, this section discusses the characteristics of 
soils that affect their use and management under irri- 
gation. 


Management of the Soils for Crops: 


The main problems in managing the soils of this Survey 
Area for crops are conserving moisture, controlling ero- 
sion, and maintaining fertility. Other problems are caused 
by salinity, poor tilth, and excessive wetness. 

Most of the soils are suitable for cultivation, but con- 
servation of moisture is essential for good yields. In dry- 
land farming, practices are needed to reduce evaporation, 
to slow runoff, to increase infiltration of water, and to 
control weeds, 

Controlling wind and water erosion is also important 
in managing these soils. Susceptibility to erosion varies 
with the length and steepness of the slope, the texture of 
the surface layer, and the condition of the vegetative 
cover, Most of the practices that are useful in controlling 
erosion also help to conserve moisture. Among these prac- 
tices are management of crop residue, stubble-mulch till- 
age, stripcropping, field windbreaks, cover crops, buffer 
strips, contour tillage, grassed waterways, minimum till- 
age, and emergency tillage. Generally, a combination of 
practices is needed. 

Among the practices that help to maintain fertility are 
the frequent inclusion of legumes and grasses in the crop- 
ping system, the conservation of crop residue, and the 
application of commercial fertilizer and barnyard manure. 
Control of erosion also helps to maintain fertility. 


Management of irrigated soils 


Tn table 2 the soils of the Survey Area that are suitable 
for irrigation are listed, and the main limitations for 
gravity and sprinkler systems are given. Ratings of the 
estimated irrigation potential of the soils are also given 
in the table, as well as some of the important manage- 
ment problems. Only the soils in the irrigation districts 
are shown in table 2. The irrigation district is outlined 
on the soil maps. 


* By Epwarp R. Weimer, agronomist, Soil Conservation Service. 


LA MOURE COUNTY AND PARTS OF JAMES RIVER VALLEY, NORTH DAKOTA 


Taste 2,—Irrigation ratings, limitations, and management problems 


{Soils not listed are not suitable for irrigation] 
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Map 
sym- Soil 
bols 

Ab Aberdeen silt 
loam.! 

Ae Aberdeen-Exline 
complex, 

Af Arveson fine 
sandy loam.? 

An Arveson fine 
sandy loam, 
very poorly 
drained. 

ArA Arvilla sandy 
loam, level. 

ArB Arvilla sandy 
loam, undulat- 
ing. 

BaC Barnes loam, 
rolling. 

BbC Barnes-Buse 
loams, rolling. 

Be Barnes stony 
loam, 

BnB Barnes-Svea 
loams, undu- 
lating. 

Bo Bearden silt 


loam .! 


See footnotes at end of table, 


Estimated irrigation potential and irrigation ratings 


Gravity system 


Sprinkler system 


Without 
drainage or 
leveling 


Unsuitable__ 


Unsuitable... 


Unsuitable 
to poor. 


Unsuitable 
to poor. 


Unsuitable... 


Unsuitable_. 


Unsuitable. 


Unsuitable 
to poor. 


With drain- 
age or 
leveling 


Poor to 


fair. 


Unsuitable__ 


Fair to 
poor. 


Fair to 
poor. 


Unsuitable-_- 


Unsuitable_. 


Unsuitable. 


Fair to 
good, 


Fair to 
good. 


Without 
drainage 


Unsuitable_. 


Unsuitable 
to poor. 


Fair to 
poor. 


Fair to 
poor. 


Poor to 
fair. 


Poor to 
fair. 


Poor to 
fair. 


Fair to 
good. 


Fair to 
good, 


With 
drainage 


Unsuitable__ 


Limitations for gravity 
and sprinkler systems 


Slow permeability in 
subsoil and sub- 
stratum; alkalinity; 
salinity; high water 
table. 

Slow and very slow 
permeability in sub- 
soil and substratum; 
alkalinity; salinity; 
high water table. 

Moderate moisture- 
holding capacity; 
high water table. 


Moderate moisture- 
holding capacity; 
high water table. 


Low moisture-holding 
capacity. For 
gravity system only: 
rapid infiltration. 


Low moisture-holding 
capacity. For 
gravity system 
only: topography ; 
rapid infiltration. 


Moderately slow per- 
meability in sub- 
stratum; salinity. 
For gravity system 
only: topography. 

Moderately slow per- 
meability in sub- 
stratum; salinity. 
For gravity system 
only: topography. 

Moderately slow per- 
meability in sub- 
stratum; salinity; 
stoniness. For 
gravity system only: 
topography. 

Moderately slow per- 
meability in sub- 
stratum; salinity. 
For gravity system 
only: topography. 

Moderately slow per- 
meability in subsoil 
and substratum; 
salinity; high water 
table. 


Management problems 
for gravity and 
sprinkler systems 


Waterlogging; salting. 


Waterlogging; salting. 


Wind erosion; drain 
stability; percola- 
tion loss. For 
gravity system 
only: distributing 
water; water erosion. 

Wind erosion; drain 
stability; percola- 
tion loss. For 
gravity system 
only: distributing 
water: water erosion. 

Wind erosion; drain 
stability; percola- 
tion loss. For gravity 
system only: dis- 
tributing water; 
water erosion. 

Wind erosion; drain 
stability; percolation 
loss. For gravity 
system only: dis- 
tributing water; 
water erosion. 

Waterlogging; salting. 
For gravity system 
only: distributing 
water; water 
erosion. 

Waterlogging; salting. 
For gravity 
system only: dis- 
tributing water; 
water erosion. 

Waterlogging; salting. 
For gravity system 
only: distributing 
water; water 
erosion. 


Waterlogging; salting. 
For gravity system 
only: distributing 
water; water 
erosion. 

Waterlogging; salting. 
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Bs 


Bt 
Bu 


BvE 


Ce 


Ch 


Co 


Cv 


Dd 


EaA 
EaB 


EaC 


SOIL SURVEY 


TABLE 2.—Irrigation ratings, limitations, and management problems—Continued 


Soil 


Bearden silt loam, 
saline. 


Bearden-Exline 
complex. 


Borup silt loam - - - 


Borup silt loam, 
very poorly 
drained. 

Buse-Barnes 
loams, steep. 


Claire sandy 
loam }!. 


Colvin silty clay 
loam. 


Colvin soils, saline. 


Colvin soils, very 
poorly drained. ! 


Cresbard and 
Cavour loams. 


Divide loam !__-~- 


Eckman loam, 
level. 

Eckman loam, 
gently sloping. 


Eckman loam, 
sloping. 


See footnotes at end of table. 


Estimated irrigation potential and irrigation ratings 


Gravity system 


Sprinkler system 


Without With drain- Without With 
drainage or age or drainage drainage 
leveling leveling 
Unsuitable | Fair to Poor to Fair to 
to poor. good. fair. good. 

Unsuitable._| Unsuitable__| Unsuitable._| Unsuitable__ 

Unsuitable..| Good... --- Poor__----- Good__---- 

Unsuitable._| Good.----- Unsuitable | Good_____- 

to poor. 

Unsuitable._| Unsuitable__| Unsuitable__! Unsuitable__ 

Poor-_------ Poor__-.--- Poor__-_---- Poor_.----- 

Unsuitable_-| Fair to Poor___---- Good__-_--- 
good. 

Unsuitable_.| Fair to Poor._-.--- Good_-_-_-_- 
good. 

Unsuitable_.) Fair to Unsuitable | Good..---- 
good. to poor. 

Unsuitable._| Unsuitable__| Unsuitable__| Unsuitable... 

Poor-.----- Fair to Fair to Fair to 
good. good. good. 

Poor._----- Good. .-_-- Good_____. Good_.__-- 

POs s22232 Good. .---- Good..---- Good. ..__- 

Unsuitable__| Unsuitable__| Fair._..-_- Fair__._-_- 


Limitations for gravity 
and sprinkler systems 


Management problems 
for gravity and 
sprinkler systems 


Slow permeability in 
subsoil and sub- 
stratum; alkalinity; 
salinity; high water 
table. 

Moderately slow to 
very slow perme- 
ability in subsoil 
and substratum ; 
alkalinity; salinity; 
high water table. 

Salinity; high water 
table. 

Salinity; high water 
table. 


Steep, hilly topog- 
raphy; moderately 
slow permeability in 
substratum; salinity. 
For gravity system 
only: topography. 

Low moisture-holding 
capacity. For 
gravity system only: 
rapid infiltration. 


Moderately slow 
permeability in 
subsoil and sub- 
stratum; salinity; 
high water table. 

Moderately slow 
permeability in 
subsoil and sub- 
stratum; alkalinity; 
salinity; high water 
table. 

Moderately slow 
permeability in 
subsoil and sub- 
stratum; salinity ; 
high water table. 

Slow and very slow 
permeability in 
subsoil and sub- 
stratum; alkalinity; 
salinity; high water 
table. 

High moisture-holding 
capacity; high 
water table. 


For gravity system 
only: topography. 


For gravity system 
only: topography. 


Waterlogging; salting. 


Waterlogging; salting. 


Waterlogging; salting. 
Waterlogging; salting. 


Waterlogging; salting. 
For gravity system 
only: distributing 
water; water 
erosion. 


Wind erosion; drain 
stability; percolation 
loss. For gravity 
system only: dis- 
tributing water; 
water erosion. 

Waterlogging; salting. 


Waterlogging; salting 


Waterlogging; salting. 


Waterlogging; salting. 


Percolation loss. 


None. 


For gravity system 
only: distributing 
water; water erosion. 

For gravity system 
only; distributing 
water; water erosion. 


LA MOURE COUNTY AND PARTS OF JAMES RIVER VALLEY, NORTH DAKOTA 


61 


TaBLe 2.—Irrigation ratings, limitations, and management problems—Continued 


Estimated irrigation potential and irrigation ratings 


Map Gravity system 
sym- Soil eee 
bols 
Without With drain- 
drainage or age or 
leveling leveling 
EcC Tigeland fine Unsuitable._| Unsuitable__ 
sandy loam, 
sloping. 
EgA Eegeland-Embden | Poor..._--- Fair to 
fine sandy good. 
loams, level. 
EoB Egeland-Embden | Poor-_._-.- Fair to 
fine sandy good. 
loams, undulat- 
ing. 
Em Embden fine Poor__----- Good__-..- 
sandy loam. 
En Embden fine Poor___.... Good_____- 
sandy loam, 
silty sub- 
stratum. 
Es Exline silt loam_._| Unsuitable_.} Unsuitable__ 
Fe Fargo silty clay__.| Poor.._____ Poor_----_- 
FvA Fordville loam, Poor...---- Fair to 
level. good. 
FvB Fordville loam, Poor_-...-- Fair to 
gently sloping. good. 
Ga Gardena loam... Poor.-_---. Good-_----- 
GaB Gardena loam, Poor..__--- Good_____. 
gently sloping. 
Gb Gardena loam, Poor_-_-.-- Good. _.... 
silty sub- 
stratum. 
Gl Glyndon silt loam._| Poor___..-- Good__--.- 
GIB Glyndon silt loam, | Poor__.-.. Good. .---- 
gently sloping. 
Gm Glyndon silt loam, | Unsuitable..| Poor.______ 
saline. 
Gn Glyndon silt loam, | Poor____-_-- Good____.- 
silty sub- 
stratum. 


Sprinkler system 


Without With 
drainage drainage 
Fair__.__-- Fair__.---- 

Fair to Fair to 
good. good. 
Fair to Fair to 
good. good. 
Good_-_... Good. _-_-- 
Good.._--- Good. ____. 
Unsuitable_.; Unsuitable_. 
Poor to fair.| Poor to fair. 
Fair to Fair to 
good. good. 
Fair to Fair to 
good. good. 
Good___._- Good___.-- 
Good_-___-_- Good___-_- 
Good... --- Good____-- 
Fair to Good______ 
good. 
Fair_..-.-- Good_ .__-- 
Poor to Fair to 
fair good. 
Fair to Good_.__.- 
good. 


Limitations for gravity 
and sprinkler systems 


Moderate moisture- 
holding capacity. 
For gravity system 
only: topography. 


High moisture-holding 
capacity. 


High moisture-holding 
capacity. For 
gravity system 
only: topography. 


High moisture-holding 
capacity. 


Moderately slow per- 
meability in sub- 
stratum; high 
moisture-holding 
capacity. 


Very slow permea- 
bility in subsoil and 
substratum; alka- 
linity; salinity; high 
water table. 

Slow permeability in 
subsoil and sub- 
stratum; salinity; 
high water table. 

Moderate moisture- 
holding capacity. 

Moderate moisture- 
holding capacity. 
For gravity system 
only: topography. 


For gravity system 
only: topography. 


Moderately slow per- 
meability in sub- 
stratum. 

Salinity; high water 
table. 

Salinity; high water 
table. For gravity 
system only: 
topography. 

Alkalinity; salinity; 
high water table. 

Slow permeability in 
substratum; salin- 
ity; high water 
table. 


Management problems 
for gravity and 
sprinkler systems 


Wind erosion; drain 
stability; percolation 
loss. For gravity 
system only: dis- 
tributing water; 
water erosion. 

Wind erosion; drain 
stability; percolation 
loss. For gravity 
system only: dis- 
tributing water; 
water erosion. 

Wind erosion; drain 
stability; percolation 
loss. For gravity 
system only: dis- 
tributing water; 
water erosion. 

Wind erosion; drain 
stability; percolation 
loss. For gravity 
system only: dis- 
tributing water; 
water erosion. 

Waterlogging; wind 
erosion; drain 
stability. For gravity 
system only: dis- 
tributing water; 
water erosion. 

Waterlogging; salting. 


Waterlogging; salting. 


Drain stability; 
percolation logs. 

Drain stability; 
percolation loss. For 
gravity system only: 
distributing water; 
water erosion. 

None. 

For gravity system 
only: distributing 
water; water 
erosion. 

Waterlogging. 


Waterlogging; salting. 


Waterlogging; salting. 
For gravity system 
only: distributing 
water; water erosion, 

Waterlogging; salting. 


Waterlogging; salting. 
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Hf 


Hg 


Hh 


Hk 


HI 


HIB 
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Soil 


Great Bend silty 


clay loam, 


gently sloping. 


Hamar fine sandy 


loam. 


Hamar loamy 
fine sand.? 


Hamerly loam_ --- 


Tamerly-Svea 
loams.! 


Heela fine sandy 


loam. 


Hecla fine sandy 


loam, silty 
substratum. 


Hecla loamy fine 


sand. 


Hecla loamy fine 


sand, gently 
undulating. 


Hecla loamy 


fine sand, silty 


substratum. 


SOIL SURVEY 


Estimated irrigation potential and irrigation ratings 


Gravity system 


Without 
drainage or 
leveling 


Unsuitable 
to poor. 


Unsuitable 
to poor. 


With drain- 
age or 
leveling 


Sprinkler system 


Without 
drainage 


Fair to 
good. 


With 
drainage 


Limitations for gravity 


and sprinkler systems 


Moderately slow per- 
meability in subsoil 
and substratum. 
For gravity system 
only: topography. 

High moisture-holding 
capacity; high water 
table. For gravity 
system only: rapid 
infiltration. 


Moderate moisture- 
holding capacity; 
high water table. 
For gravity system 
only: rapid infil- 
tration. 

Moderately slow per- 
meability in sub- 
stratum; salinity; 
high water table. 

Moderately slow 
permeability in 
substratum; salin- 
ity; high water 
table. For gravity 
system only: 
topography. 

Moderate moisture- 
holding capacity. 
For gravity system 
only: rapid infiltra- 
tion. 


Moderately slow 
permeability in 
substratum; high 
moisture-holding 
capacity. For 
gravity system 
only: rapid infil- 
tration. 

Moderate moisture- 
holding capacity. 
For gravity sys- 
tem only: rapid 
infiltration. 


Moderate moisture- 
holding capacity. 
For gravity sys- 
tem only: topogra- 
phy; rapid infiltra- 
tion. 

Moderately slow 
permeability in sub- 
stratum; high 
moisture-holding 
capacity. For grav- 
ity system only: 
rapid infiltration. 


Management problems 


for gravity and 
sprinkler systems 


Waterlogging. For 


gravity system only: 
distributing water; 
water erosion. 


Wind erosion; drain 


stability; percolation 
loss. For gravity 
system only: dis- 
tributing water; 
water erosion. 


Wind erosion; drain 


stability; percolation 
loss. For gravity 
system only: dis- 
tributing water; 
water erosion. 


Waterlogging; salting. 


Waterlogging; salting. 


For gravity system 
only: distributing 
water; water 
erosion. 


Wind erosion; drain 


stability; percola- 
tion loss. For grav- 
ity system only: 
distributing water; 
water erosion. 


Wind erosion; water- 


logging; drain sta- 
bility; percolation 
loss. For gravity 
system only: dis- 
tributing water; 
water erosion. 


Wind erosion; drain 


stability; percola- 
tion loss. For gravity 
system only: dis- 
tributing water; 
water erosion. 


Wind erosion; drain 


stability; percola- 
tion loss. For gravity 
system only: dis- 
tributing water; 
water erosion. 


Wind erosion; water 


logging; drain sta- 
bility; percolation 
loss. For gravity 
systern only: dis- 
tributing water; 
water erosion, 
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See footnotes at end of table. 


874—-278—71 


5 


Estimated irrigation potential and irrigation ratings 
Map Gravity system Sprinkler system Limitations for gravity | Management problems 
sym- Soil and sprinkler systems for gravity and 
bols sprinkler systems 
Without With drain- Without With 
drainage or age or drainage drainage 
leveling leveling 

Hn Hecla-Hamar Unsuitable | Poor..__.-- Fair_____-- Fair, .---- High moisture-hold- Wind erosion; drain 

complex.? to poor. ing capacity; high stability ; percola- 
water table. For tion loss. For grav- 
gravity system only: ity system only: 
topography; rapid distributing water; 
infiltration. water erosion. 

HoA Heela-Hamar Unsuitable | Poor.___-_-- Fair_._---- Fair__2---- Moderate moisture- Wind erosion; drain 
loamy fine to poor. holding capacity; stability; percola- 
sands, level. high water table. tion loss. For grav- 

For gravity system ity system only: 
only: topography ; distributing water; 
rapid infiltration. water erosion. 

HoB Hecla-Hamar Unsuitable | Poor-__---- Fair__.---- Pair-..---- Low moisture-holding | Wind erosion; drain 
loamy fine to poor. capacity; high stability; percola- 
sands, gently water table. For tion loss. For grav- 
undulating. gravity system ity system only: 

only; topography; distributing water; 
rapid infiltration. water erosion. 

Hud Hecla-Ulen com- Unsuitable | Poor.__---- Fair___---- Baits Moderate moisture- Wind erosion; drain 
plex, level.? to poor. holding capacity; stability; percola- 

high water table. tion loss. For grav- 
For gravity system ity system only: 
only: topography ; distributing water; 
rapid infiltration. _water erosion. 

HuB Hecla-Ulen com- Unsuitable | Poor___---- Paine tc. Fair... -- Moderate moisture- Wind erosion; drain 
plex, gently to poor. holding capacity; stability; percola- 
undulating. high water table. tion loss. For grav- 

For gravity system ity system only: 
only: topography; distributing water; 
rapid infiltration. water erosion. 

Hv Hecla-Ulen fine Unsuitable | Fair.__.__-- Fair to Fair to Moderate moisture- Wind erosion; drain 
sandy loams.? to poor. good. good. holding capacity; stability; percola- 

high water table. tion loss. For grav- 
For gravity system ity system only: 
only: topography; distributing water; 
rapid infiltration. water erosion. 

Hx Hegne-Fargo Poor___---- Poor__----- Poor to Poor to Slow permeability in Waterlogging; salting. 
complex, sandy fair fair. subsoil and upper 
substrata. substratum; salin- 

ity; high water 
table. 
LaDelle silt loam__| Poor____-_-- Good_.__-- Good... _-- Good_.._--| Moderately slow per- Waterlogging. 
meability in sub- 
stratum. 
LaDelle silty clay | Poor____-~-- Good___--- Good. -_---- Good____--| Moderately slow per- Waterlogging. 
loam. meability in sub- 
stratum. 
LaDelle soils, Poor___---- Good------ Good....--| Good_...--| Slow permeability in Waterlogging. 
clayey sub- substratum. 
stratum. 
Lamoure silty Poor__.---- Fair_____-- Fair to Good__-__--| Moderately slow per- Waterlogging; salting. 
clay loam. good. meability in subsoil 
and substratum; 
salinity; high water 
table. 
Lamoure silty Unsuitable | Poor to Poor to Faite sn vec Moderately slow per- Waterlogging; salting. 
clay loam, to poor. fair fair meability in subsoil 
saline. and substratum; 
alkalinity; salinity; 
high water table. 

Le LaPrairie silt Poor___-_-- Good____-- Good... -.-- Good_.-.-- Moderate permeability | Waterlogging. 

loam. in substratum. 
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Map 
sym- 
bols 


Soil 


Estimated irrigation potential and irrigation ratings 


Gravity system 


Sprinkler system 


Limitations for gravity 
and sprinkler systems 


Management problems 
for gravity and 
sprinkler systems 


ul 


Ln 


Lu 


Lw 


Ly 


MaA 


MbC 


LaPrairie silt 
loam, chan- 
neled. 


LaPrairie and 


Lamoure soils, 
channeled. 


Letcher fine 
sandy loam. 


Ludden silty clay_- 


‘Ludden silty clay, 


saline. 


Ludden-Ryan silty 
clays. 


Maddock fine 
sandy loam, 
level. 


Maddock fine 
sandy loam, 
undulating. 


Maddock and 
Barnes soils, 
rolling. 


Maddock and 
Hecla fine 
sands, undulat- 
ing. 


Maddock and 
Hecla loamy 
fine sands, 
undulating. 


Without With drain- 
drainage or age or 
leveling leveling 
Unsuitable__| Unsuitable. - 
Unsuitable__| Unsuitable_. 
Unsuitable__| Unsuitable 
to poor. 
Unsuitable__| Unsuitable 
to poor. 
Unsuitable._| Unsuitable 
to poor. 
Unsuitable__| Unsuitable_- 
Poor___---- Fair. __---- 
Poor__----- Pair. ----- 
Unsuitable..| Unsuitable. - 
Unsuitable_.| Unsuitable 
to poor. 
Unsuitable.| Fair._----- 


Without With 
drainage drainage 
Unsuitable_.| Unsuitable__ 
Unsuitable_.; Unsuitable_- 

Unsuitable | Poor to 
to poor. fair 
Unsuitable | Poor_------ 
to poor. 
Unsuitable | Poor_------ 
to poor. 
Unsuitable..| Unsuitable-- 
Fair_.----- Pair____._- 
Pair. ----- Fair. .2.--- 
Poor to fair.| Poor to fair. 
Poor.------ Poor._-.--- 
Fair.------ Fair. ----- 


Moderate permeability 
in substratum. For 
gravity system only: 
topography. 

Moderate and moder- 
ately slow permea- 
bility in substratum; 
salinity; high water 
table. For gravity 
system only: 
topography. 

Slow permeability in 
subsoil; moderate 
moisture-holding 
capacity; alkalinity; 
salinity; high 
water table. 

Slow permeability in 
subsoil and sub- 
stratum; salinity; 
high water table. 

Slow permeability in 
subsoil and sub- 
stratum; alkalinity; 
salinity; high water 
table. 

Slow to very slow 
permeability in sub- 
soil and substratum; 
alkalinity; salinity; 
high water table. 

Moderate moisture- 
holding capacity. 
For gravity system 
only: rapid infiltra- 
tion. 


Moderate moisture- 
holding capacity. 
For gravity system 
only: topography; 
rapid infiltration. 


Moderately slow per- 
meability in sub- 
stratum ; high 
moisture-holding 
capacity. For gravity 
system only: topog- 
raphy; rapid infiltra- 
tion. 

Low moisture-holding 
capacity. For grav- 
ity system only: 
topography; rapid 
infiltration. 


Low moisture-holding 
capacity. For grav- 
ity system only: 
topography; rapid 
infiltration. 


Waterlogging. For 
gravity system only: 
distributing water; 
water erosion. 

Waterlogging; salting. 
For gravity system 
only: distributing 
water; water erosion. 


Waterlogging; salting; 
drain stability. 


Waterlogging; salting. 


Waterlogging; salting. 


Waterlogging; salting. 


Wind erosion; drain 
stability; percola- 
tion loss. For gravity 
system only: dis- 
tributing water; 
water erosion. 

Wind erosion; drain 
stability; percola- 
tion loss. For gravity 
system only: dis- 
tributing water; 
water erosion. 

Wind erosion; drain 
stability; percola- 
tion loss; water- 
logging. For gravity 
system only: clis- 
tributing water; 
water erosion. 


Wind erosion; drain 
stability; percola- 
tion loss. For gravity 
system only: dis- 
tributing water; 
water erosion. 

Wind erosion; drain 
stability; percola- 
tion loss. For gravity 
system only: dis- 
tributing water; 
water crosion. 
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TaBLe 2.—Jrrigation ratings, limitations, and management problems—Continued 


Map 
sym- 
bols 


Soil 


Estimated irrigation potential and irrigation ratings 


Gravity system 


Sprinkler system 


Without 
drainage or 
leveling 


With drain- 
age or 
leveling 


Without 
drainage 


With 
drainage 


Limitations for gravity 
and sprinkler systems 


Management problems 
for gravity and 
sprinkler systems 


Mk3 


MmB 


Oe 


Pa 


Pm 


Pr 


Ra 


Rac 


ReA 


ReB 


RsA 


RsB 


Ru 


Maddock and 
Hecla soils, 
severely eroded. 


Maddock-Tecla 
loamy fine 
sands, gently 
undulating. 


Overly silt loam !__ 


Parnell silty clay 
loam. 


Peat and muck, 
shallow. 
Perella loam__.__- 


Rauville soils, 
sloping. 


| 
| Renshaw loam, 


level. 
Renshaw loam, 
gently sloping. 


Renshaw and 
Sioux soils, 
level. 

Renshaw and 
Sioux soils, 
gently sloping. 


Ryan silty clay__.. 


See footnotes at end of table. 


Unsuitable__ 


Unsuitable__ 


Poor-_____- 


Unsuitable__ 


Unsuitable__ 


Unsuitable 
to poor. 


Unsuitable__ 


Unsuitable__ 


Unsuitable 
to poor. 


Unsuitable__ 


Unsuitable__ 


Unsuitable 
to poor. 


Unsuitable 
to poor. 


Unsuitable__ 


Unsuitable_. 


Unsuitable__ 


Unsuitable 
to poor. 


Fair__--__- 


Unsuitable 
to poor. 


Unsuitable__ 


Unsuitable__ 


Unsuitable__ 


Unsuitable_. 


Unsuitable 
to poor. 


Unsuitable... 


Unsuitable_. 


Unsuitable__ 


Low moisture-holding 
capacity. For grav- 
ity system only; 
topography; rapid 
infiltration. 


Low moisture-holding 
capacity. For grav- 
ity system only: 
topography; rapid 
infiltration. 


Moderately slow per- 
meability in subsoil 
and substratum. For 
gravity system only: 
topography. 

Slow permeability in 
subsoil and sub- 
stratum; high water 
table. For gravity 
system only: de- 
pressed position. 

High water table_____- 


Slow permeability in 
substratum; high 
water table. 

Moderately slow per- 
meability in sub- 
soil; salinity; high 
water table; slow to 
rapid permeability 
in substratum. 

Moderately slow per- 
meability in sub- 
soil; salinity; high 
water table. For 
gravity system only: 
topography. Slow to 
rapid permeability 
in substratum. 

Moderate moisture- 
holding capacity. 

Moderate moisture- 
holding capacity. 
For gravity system 
only: topography. 


Low moisture-holding 
capacity; shallow to 
gravel. 

Low moisture-holding 
capacity; shallow to 
gravel. For gravity 
system only: 
topography. 

Very slow permeability 
in subsoil and sub- 
stratum; alkalinity; 
salinity; high water 
table. 


Wind erosion; drain 
stability; percola- 
tion loss. For gravity 
system only: dis- 
tributing water; 
water erosion. 

Wind erosion; drain 
stability; percola- 
tion loss. For gravity 
system only: dis- 
tributing water; 
water erosion. 

Waterlogging; salting. 
For gravity system 
only: distributing 
water; water erosion. 


Waterlogging. 


Waterlogging; salting. 
Waterlogging. 


Waterlogging; salting. 


Waterlogging; salting. 
For gravity system 
only: distributing 
water; water ero- 
sion. 


Drain stability; perco- 
lation loss. 

Drain stability; perco- 
lation loss. For 
gravity system only: 
distributing water; 
water erosion. 

Drain stability; perco- 
lation loss. 


Drain stability; perco- 
lation loss. For grav- 
ity system only: 
distributing water; 
water erosion. 

Waterlogging; salting. 


66 


SOIL SURVEY 


Taste 2.—ZJrrigation ratings, limitations, and management problems—Continued 


Map 
sym- 
bols 


Ry 


So 


Sp 


Sr 


Ss 


St 


Su 


Sw 


Tf 


Soil 


Ryan-Ludden 
silty clays. 


Sioux soils.._-_--- 


Stirum fine sandy 
loam.? 


Stirum fine sandy 
loam, very 
poorly drained. 


Stirum-Exline 
complex. 


Stirum-Letcher 
fine sandy 
loams. 


Svea loam___.---- 
Svea-Barnes 
loams. 


Tiffany fine sandy 
loam. 


Spottswood loam!__| | 


Without 
drainage or 
leveling 


Unsuitable. _ 


Unsuitable 


Unsuitable_- 


Unsuitable_- 


Unsuitable_- 


Unsuitable_- 


Unsuitable 
to poor. 


See footnotes at end of table. 


Gravity system 


With drain- 
age or 
leveling 


Unsuitable_- 


Unsuitable_- 


Unsuitable__ 


Unsuitable 
to poor. 


Estimated irrigation potential and irrigation ratings 


Sprinkler system 


Without 
drainage 


Unsuitahle.- 


Unsuitable_- 


Unsuitable 
to poor. 


Unsuitable__ 


Unsuitable 
to poor. 


With 
drainage 


Limitations for gravity 


and sprinkler systems 


Management problems 


for gravity and 
sprinkler systems 


Unsuitable__ 


Unsuitable_- 


Fair_-.----- 


Unsuitable_. 


Poor to 
fair. 


Very slow to slow per- 
meability in subsoil 
and substratum; 
alkalinity; salinity; 
high water table. 

Very low moisture- 
holding capacity; 
shallow to gravel. 
For gravity system 
only: topography. 

High moisture-holding 
capacity. For 
gravity system only: 
topography. 


| Moderately slow per- 


meability in subsoil; 
high moisture- 
holding capacity ; 
alkalinity; salinity ; 
high water table. 
For gravity system 
only: rapid infiltra- 
tion. 

Moderately slow per- 
meability in subsoil; 
high moisture- 
holding capacity; 
alkalinity; salinity ; 
high water table. 
For gravity system 
only: rapid infiltra- 
tion. 

Moderately slow to 
very slow permea- 
bility in subsoil and 
substratum; high 
moisture-holding 
capacity; alkalinity; 
salinity; high water 
table. For gravity 
system only: rapid 
infiltration. 

Moderately slow per- 
meability in subsoil; 
high moisture- 
holding capacity ; 
alkalinity; salinity; 
high water table. 
For gravity system 
only: rapid infiltra- 
tion. 

Moderately slow per- 
meability in sub- 
stratum; salinity. 

Moderately slow per- 
meability in sub- 
stratum; salinity. 

High moisture-holding 
capacity; high water 
table. For gravity 
system only: rapid 
infiltration. 


Waterlogging; salting. 


Drain stability; pereo- 


lation loss. For 
gravity system only: 
distributing water; 
water erosion. 


Drain stability; perco- 


lation loss. For 
gravity system only: 
distributing water; 
water erosion. 


Wind erosion; water- 


logging; salting; 
drain stability; per- 
colation loss. For 
gravity system only: 
distributing water; 
water erosion. 


Wind erosion; water- 


logging; salting; 
drain stability; per- 
colation loss. For 
gravity system only: 
distributing water; 
water erosion. 


Wind erosion; water- 
logging; salting; 
drain stability; per- 
colation loss. For 
gravity system only: 
distributing water; 
water erosion. 


Wind erosion; water- 


logging; salting; 
drain stability; per- 
colation loss. For 
gravity system only: 
distributing water; 
water erosion. 


Waterlogging; salting. 


Watcrlogging; salting. 


Wind erosion; drain 
stability; percolation 
loss. For gravity 
system only: dis- 
tributing water; 
water erosion. 


LA MOURE COUNTY AND PARTS OF JAMES RIVER VALLEY, NORTH DAKOTA 


67 


TaBLe 2.—Irrigation ratings, limitations, and management problems—Continued 


Map 
sym- Soil 
bols 

Tg Tiffany fine sandy 
loam, silty 
substratum. 

Ta Tiffany loam___--- 

Tp Tonka and 
Parnell soils. 

Ue Ulen fine sandy 
loam.! 

Uf Ulen fine sandy 
loam, silty 
substratum, 

Uh Ulen-Hamar 


complex.? 


Estimated irrigation potential and irrigation ratings 


Gravity system 


Sprinkler system 


Without With drain- 
drainage or age or 
leveling leveling 
Unsuitable | Good____-- 
to poor. 
Unsuitable | Good. .---- 
to poor. 
Unsuitable__| Unsuitable 
to poor. 
Poor_.__-_- Fair to 
good. 
Poor_.___-- Fair___..-- 
Poor_.----- Fair to 
good. 


Limitations for gravity 
and sprinkler systems 


Management problems 
for gravity and 
sprinkler systems 


Moderately slow per- 
meability in sub- 
stratum; high 
moisture-holding 
capacity; high water 
table. For gravity 
system only: rapid 
infiltration. 

High moisture-holding 
capacity; high water 

: table. 

Moderately slow and 
slow permeability in 
subsoil and sub- 
stratum; high water 
table. For gravity 
system only: 
| _ depressed position. 
| Moderate moisture- 

holding capacity ; 

salinity; high water 
table. For gravity 
system only: 
topography. 

Moderately slow per- 
meability in sub- 
stratum; high 
moisture-holding 
capacity; salinity; 
high water table. 


Moderate moisture- 
holding capacity; 
salinity; high water 
table. 


Wind erosion; water- 
logging; drain 
stability; percolation 
loss. For gravity 
system only: dis- 
tributing water; 
water erosion. 


Drain stability ; 
percolation loss. 


Waterlogging; salting. 


Wind erosion; drain 
stability; percolation 
loss. For gravity 
system only: dis- 
tributing water; 
water erosion. 

Wind erosion; water- 
logging; salting; 
drain stability ; 
percolation loss. For 
gravity system only: 
distributing water; 
water erosion. 

Wind erosion; drain 
stability; percolation 
loss. For gravity 
system only: dis- 
tributing water; 
water erosion. 


1 Some areas are gently sloping to sloping. 


The suitability ratings in table 2 are based on soil 


characteristics. They are defined as follows: 
Good: Few if any limitations or management prob- 


Jems. 

Fair: Moderate limitations or management problems 
that require special management. 
Poor: Serious limitations or management problems 
that require intensive management. 
Unsuitable: Very serious limitations or management 
problems that make the soil unsuitable for irri- 
gation. 

In table 3 average yields of some of the main irrigated 
crops are given. These are yields obtained from irrigated 
test plots of Eckman and Gardena soils on the Ransom 
Development Farm, 12 miles northeast of Lisbon (6) 
in adjoining Ransom County. The length of the growing 
season, the temperature, and precipitation at this station 


are representative of the Survey Area. 


2 Some areas have a slowly permeable substratum that may cause 


Without With 
drainage drainage 
Poor___.--. Good___-_-- 
Poor._-_--- Good____-- 
Unsuitable | Good_____- 
to poor. 

Fair to Good___.-- 
good. 

Fair to Good___.-- 
good. 

Fair to Good. ____- 
good. 

waterlogging. 


TaBLeE 3.—Vields of irrigated crops 


Average yield per 
acre (1958 to 1964) 


Corn for grain._______.-__-------------- 
Corn for silage.-...--------------------- 
Alfalfa hay... 2202222 csso leone beens 


34. 2 bushels. 
86. 6 bushels. 
19. 0 tons. 

5, 2 tons. 


In table 4 yields of several irrigated crops are given 
in terms of a percentage of yields obtained under dry- 
land farming. These are yields from test plots of Eckman, 
Barnes, and Gardena soils at the Carrington Irrigation 
Station, 4 miles north of Carrington in adjoining Foster 
County. At this station, the growing season is shorter, 
temperatures are lower, and precipitation is less than is 
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representative of the Survey Area. The dryland yields 
are from soils left fallow the previous year. The irrigated 
yields are from soils that are cropped year after year. 


Tass 4.—Yields of irrigated crops expressed as a per- 
centage of yields under dryland farming 


Crop 1962 1963 1964 Aver- 
age 
Percent Percent Percent Percent 
Hard, red spring wheat__--- 140 111 83 111 
Durum wheat.-_---_------ 133. 96 85 105 
Barley 3223263 32 escees S 134 96 1384 122 
Oates 2c 4 oe Bo 111 92 103 102 
Maxis we ee oe Nee i 8 157 143 150 
Potatoes__.----..--------- 102 238 223 188 
Corn for grain.-_..-.-.---- 143 281 174 199 
Corn for silage.__.....----|-------- 219 152 186 


Capability grouping 


Capability grouping shows, in a general way, the suit- 
ability of soils for most kinds of field crops. The soils are 
grouped according to their limitations when used for 
field crops, the risk of damage when they are used, and the 
way they respond to treatment. The grouping does not 
take into account major and generally expensive land- 
forming that would change slope, depth, or other char- 
acteristics of the soils; does not take into consideration 
possible but unlikely major reclamation projects; and does 
not apply to rice, cranberries, horticultural crops, or other 
crops requiring special management. a 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when used 
for other purposes, but this classification is not a sub- 
stitute for interpretations designed to show suitability 
and limitations of groups of soils for range, for forest 
trees, or for engineering purposes. 

In the capability system, the kinds of soils are grouped 
at three levels: the capability class, the subclass, and 
the unit. These are discussed in the following paragraphs: 

CapaBILIty Crassus, the broadest groups, are designated 
by Roman numerals I through VIII. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use, defined as follows: 


Class I soils have few limitations that restrict their 
use. (No class I soils in La Moure County.) 

Class II soils have moderate limitations that reduce 
the choice of plants or that require moderate con- 
servation practices. 

Class TIT soils have severe limitations that reduce the 
choice of plants, require special conservation prac- 
tices, or both. 

Class IV soils have very severe limitations that re- 
duce the choice of plants, require very careful man- 
agement, or both. 

Class V soils are subject to little or no erosion but 
have other limitations, impractical to remove, that, 
limit their use largely to pasture, range, woodland, 
or wildlife habitat. 

Class VI soils have severe limitations that make them 
generally unsuited to cultivation and limit their 
use largely to pasture or range, woodland, or wild- 
life habitat. 
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Class VIT soils have very.severe limitations that make 
them unsuited to cultivation and that restrict their 
use largely to pasture or range, woodland, or wild- 
life habitat. (No class VII soils in La Moure 
County.) 

Class VIII soils and landforms have limitations that 
preclude their use for commercial plants and re- 
strict their use to recreation, wildlife habitat, or 
water supply, or to esthetic purposes. 


CaPaBILIty SUBCLASSES are soil groups within one class; 
they are designated by adding a small letter, e, w, s, or 
e, to the class numeral, for example, IIe. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly cor- 
rected by artificial drainage); ¢ shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and ¢, used in only some. parts of the United States, shows 
that the chief limitation is climate that is too cold or 
too dry. 

In class I there are no subclasses, because the soils of 
this class have few limitations. Class V can contain, at 
the most, only the subclasses indicated by w, s, and e¢, 
because the soils in class V are subject to little or no 
erosion, though. they have other limitations that restrict 
their use largely to pasture, range, woodland, wildlife 
habitat, or recreation. 

Caranitiry Units are soil groups within the subclasses. 
The soils in one capability unit are enough alike to be 
suited to the same crops and pasture plants, to require 
similar management, and to have similar productivity and 
other responses to management. Thus, the capability unit 
is a convenient grouping for making many statements 
about management of soils. Capability units are generally 
designated by adding an Arabic numeral to the snbelass 
symbol, for éxample, Ite or ITTe-6. Thus, in one sym- 
bol, the Roman numeral designates the capability class, 
or degree of limitation; the small letter indicates the sub- 
class, or kind of limitation, as defined in the foregoing 
paragraphs; and the Arabic numeral specifically identifies 
the capability unit within each subclass. For some soils, 
two limitations are of about equal importance, and the sub- 
class symbol indicates both, for example, [Iwe-4. 

In the following pages the capability units in La 
Moure County and parts of James River Valley are de- 
scribed, and suggestions for the use and management of 
the soils are given. 

The names of the soil series represented are mentioned 
im the description of each capability unit, but the listing 
of the series name does not necessarily indicate that all 
the soils of a series are in the same capability unit. The 
capability classification of any given soil can be learned 
by referring to the “Guide to Mapping Units.” 

In this Survey Area, the capability units are set up and 
numbered within a system of capability classification that 
is used throughout the State of North Dakota. Not all the 
capability units in this system are applicable, and for this 
reason the numbering of the capability units is not con- 
secutive in all cases. 


CAPABILITY UNIT IlIc-6 


This unit consists of deep, dark-colored, well drained 
and moderately well drained soils of the Barnes, Cres- 
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bard, Eckman, Edgeley, Gardena, Great Bend, LaDelle, 
LaPrairie, Overly, and Svea series. These soils occur on 
uplands, stream terraces, and bottom lands. They have a 
surface layer of loam, silt loam, clay loam, or silty clay 
loam that is 20 to 85 percent clay. 

The root zone is deep, and roots can penetrate easily. 
Permeability is moderate, The moisture-holding capacity 
is high, and the organic-matter content is high. Tillage 
is easy. Erosion is a slight hazard. 

All the crops commonly grown in this Area are well 
snited, Spring wheat, oats, barley, rye, flax, corn, and 
alfalfa are the main crops. Trees and tame grasses are 
also well suited. 

The chief management problems are maintenance of 
organic-matter content and fertility, improvement of tilth, 
and. conservation of moisture. Crop production is limited 
mainly by lack of moisture and the short growing season. 
Use of crop residue and manure and inclusion of grasses 
and legumes in the cropping system help to maintain 
organic-matter content. The application of nitrogen and 
phosphorus also helps to maintain fertility. Summer 
fallow, minimum tillage, and weed control are practices 
that help to conserve moisture, The use of rough tillage, 
standing stubble, and single-row tree belts to trap snow 
provides additional moisture for crops. 


CAPABILITY UNIT Ile-4 


This unit consists of deep, fine-textured, level to gently 
sloping soils of the Fargo and Nutley series. These soils 
occur on uplands. They have a surface layer and subsoil 
of silty clay, and they have good surface drainage. 

The root zone is deep, and roots can penetrate easily. 
Permeability is slow. The moisture-holding capacity is 
high, and moisture is readily released to plants. The 
organic-matter content is high, and the natural fertility 
is high. 

These soils slake down to sand-sized particles when they 
are fall plowed. They are moderately susceptible to wind 
erosion, especially in winter and early in spring. The 
more sloping areas are moderately susceptible to water 
erosion. 

All the crops commonly grown in this Area can be pro- 
duced. Small grain, flax, and alfalfa are better suited 
than other common crops. Trees and tame grasses are also 
well suited. Corn can be grown, but there is some danger 
of frost damage before it reaches maturity. 

The chief management problems are control of erosion, 
maintenance of organic-matter content and fertility, im- 
provement of tilth, and conservation of moisture, Fertility 
can be kept up and organic-matter content can be main- 
tamed by including grass and legume mixtures in the 
cropping system, using crop residue and manure, and 
applying nitrogen and phosphorus. 

If these soils are tilled when they are too wet, they 
become hard and cloddy as they-dry. Summer fallow, 
minimum tillage, and weed control are practices that help 
to conserve moisture. If the cropping system includes 
summer fallow, stubble-mulch tillage should be used to 
conserve moisture and control erosion. 


CAPABILITY UNIT Ile-4L 

This unit consists of deep, moderately well drained, 
medium-textured soils of the Bearden, Glyndon, Hamerly, 
and Svea series. These soils occur on glacial till plains, 


lake plains, and terraces. They are nearly level to, gently 
sloping and have a high content of lime. Included are 
smaller areas of closely associated, deep, medium-textured, 
moderately well drained, nonlimy soils. 

These soils have a deep root zone, and they are readily 
permeable to roots, air, and moisture. They are well sup- 
plied with organic matter and plant nutrients. The mois- 
ture-holding capacity is high. Tillage is easy. 

The surface layer slakes down readily to sand-sized 
particles. When slaking occurs, the soils are moderately 
to highly susceptible to wind erosion. 

These soils are well suited to all the crops commonly 
grown. Spring wheat, oats, barley, rye, flax, corn, and 
alfalfa are the main crops. 

The chief management problems are control of erosion, 
maintenance of organic-matter content and fertility, im- 
provement of tilth, and conservation of moisture. Stubble- 
mulch tillage, conserving crop residue, stripcropping, and 
establishing windbreaks help to control wind erosion. 
Including alfalfa and tame grasses in the cropping system 
and applying nitrogen and phosphorus are practices that 
maintain organic-matter content and the supply of plant 
nutrients and improve tilth. Summer fallow is not a suit- 
able practice, because it increases the accumulation of 
lime in the surface layer. 


CAPABILITY UNIT Ile-5 


This unit consists of deep, well drained and moderately 
well drained, level to undulating soils of the Egeland, 
Embden, and Gardena series. These soils occur on uplands. 
The surface layer is medium textured, and the subsoil is 
moderately coarse textured to medium textured. The clay 
content of the surface layer is less than 20 percent. 

These soils have a deep root zone, and they are readily 
permeable to roots, air, and moisture. They are well sup- 
plied with organic matter and plant nutrients. The mois- 
ture-holding capacity is low in the subsoil. Wind erosion 
is a moderate hazard. 

The soils are well suited to all the crops commonly 
grown. Wheat, oats, barley, rye, corn, and alfalfa are the 
main crops. Trees and tame grasses are also well suited. 

The chief management problems are control of wind 
erosion, maintenance of fertility, and conservation of 
moisture. The organic-matter content can be maintained 
by including legumes and grasses in the cropping system, 
and the supply of plant nutrients can be improved by 
the application of nitrogen and phosphorus. The con- 
servation of crop residue helps to maintain the organic- 
matter content and to protect the soils from erosion. Other 
practices that help to control wind erosion are stripcrop- 
ping, establishing windbreaks, stubble mulching, and 
using winter cover crops. Summer fallow stores moisture 
for the succeeding crop, but it increases the hazard of 
wind erosion. 

CAPABILITY UNIT IIe-6 

This unit consists of deep, medium-textured and mod- 
erately fine textured, well-drained, undulating soils of the 
Barnes, Eckman, Edgeley, Gardena, Great Bend, La- 
Prairie and Svea series. Most of these soils occur on glacial 
till plains, but some are on side slopes and bottom lands 
in the James River Valley. They have a surface layer and 
subsoil of loam, silt loam, and clay loam. 

These soils have a deep root zone, and are readily per- 
meable to roots, air, and moisture. They are well supplied 
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with organic matter and plant nutrients. The moisture- 
holding capacity is high. When the soils are bare, culti- 
vated fields are moderately susceptible to water erosion 
during intense rains. Cultivated areas are also moderately 
susceptible to wind erosion before vegetation is established 
in spring. 

These soils are well suited to all the crops commonly 
grown. Spring wheat, oats, barley, rye, flax, corn, and 
alfalfa are the main crops. Trees and tame grasses are 
also well suited. 

The chief management problems are control of erosion, 
maintenance of organic-matter content and fertility, and 
conservation of moisture. Inclusion of grasses and legumes 
in the cropping system and. management of crop residue 
help to maintain organic-matter content. Applications of 
nitrogen and phosphorus increase the supply of available 
plant nutrients. Stubble-mulch tillage, establishing wind- 
breaks, and stripcropping help to conserve moisture and 
control erosion. Summer fallow and weed control also 
help to conserve moisture. 


CAPABILITY UNIT IIwe-4 


This unit consists of deep, poorly drained, fine-textured, 
level soils of the Fargo, Hegne, and Ludden series. These 
soils occur on Jake plains and bottom lands. 

These soils have a deep root zone, and roots can pene- 
trate easily. They are slowly permeable to air and water. 
The moisture-holding capacity is high. The supply of 
organic matter and plant nutrients is good. Tillage is 
rather difficult because of the high content of clay. 

These soils are occasionally flooded after heavy rains 
because runoff is slow and internal drainage is restricted. 
They slake down to sand-sized particles when they are 
fall plowed and become moderately susceptible to wind 
erosion. 

All the crops commonly grown are well suited, but 
wheat and other small grain are especially well suited. 
Trees and grasses are also well suited. If cultivated when 
too wet, the soils become hard and cloddy as they dry. 

The chief management problems are control of wetness 
and erosion and maintenance of tilth. Surface drainage 
can be improved by constructing drainage ditches. Wind 
erosion can be controlled by stubble-mulch tillage, estab- 
lishing windbreaks, stripcropping, and using cover crops. 
Permeability and tilth can be improved by including 
alfalfa or sweetclover in the cropping system. Response 
to nitrogen and phosphorus is generally good. 


CAPABILITY UNIT IIw-4L 


This unit consists of deep, poorly drained, medium- 
textured and moderately fine textured soils of the Borup, 
Colvin, Lamoure, and Vallers series. These soils occur on 
bottom lands, in outwash channels, and in shallow upland 
depressions. They have a high content of lime. 

The root zone is deep. The supply of organic matter 
and plant nutrients is good. Tillage is easy. 

These soils have a seasonally high water table. They 
are moderately to highly susceptible to wind erosion be- 
cause they slake down readily to sand-sized particles. 
Undrained areas are usually too wet to cultivate. 

Drained areas are well suited to all the crops commonly 
grown. Small grain, corn, flax, and tame grasses are the 
main crops, Trees are also well suited. Undrained areas 
are used mainly for hay- and pasture. 


The chief management problem in cultivated areas is 
control of wetness. Wind erosion can be controlled by 
management of crop residue, use of stubble-mulch tillage, 
and use of a winter cover crop. Applications of phos- 
phorus and nitrogen and including sweetclover in the 
cropping system help to maintain the organic-matter 
content and keep up fertility. 


CAPABILITY UNIT IIw-6 


This unit consists of deep, dark-colored, medium- 
textured and moderately fine textured soils of the Par- 
nell, Perella, Tonka, and Tiffany series. These soils occur 
in shallow, closed depressions on uplands. They are poorly 
drained and are intermittently ponded by runoff from 
higher lying soils. The excess water can be removed by 
surface clrainage. 

The root zone is deep, and roots can penetrate easily. 
The moisture-holding capacity is high. Permeability to 
air and moisture is slow to moderate. These soils contain 
a large amount of organic matter and are well supplied 
with plant nutrients. Tillage is easy when the soils are 
dry. Erosion is not a problem. 

Drained areas are well suited to all the crops com- 
monly grown. Wheat, oats, barley, rye, flax, corn, and 
alfalfa ave the main crops. Trees and tame grasses are 
also well suited. Undrained areas are used mainly for 
small grain, flax, and millet, which can be planted late 
in the season. Some areas are used for native pasture 
and hay. 

The chief limitation is water that ponds on the surface 
after rapid snowmelt or heavy rainfall. Surface drainage 
is effective wherever there are satisfactory outlets. Drained 
areas are tilled and seeded along with surrounding areas 
of well-drained upland soils. In many years undrained 
areas are tilled 1 to 8 weeks later than surrounding soils. 
Crops are occasionally damaged by wetness. 


CAPABILITY UNIT I¥We-3 


This unit consists of deep, moderately well drained and 
well drained, nearly level to sloping soils of the Embden, 
Egeland, Hamar, Hecla, Maddock, and Ulen series. These 
soils occur on uplands. They have a surface layer of fine 
sandy loam and a subsoil of loamy fine sand or fine sandy 
loam. The material at a depth of about 20 to 36 inches 
ranges from loamy fine sand to silt loam. 

These soils have a deep root zone, and they are readily 
permeable to roots, air, and moisture, They are well sup- 
plied with organic matter and plant nutrients. They are 
highly susceptible to wind erosion if they are cultivated 
and not. protected. The moisture-holding capacity is mod- 
erate to low. Tillage is easy. 

These soils are well suited to all the crops commionly 
grown. Wheat, oats, barley, rye, flax, corn, and alfalfa 
are the main crops. Trees and tame grasses are also well 
suited. 

The chief management problems are control of erosion, 
maintenance of organic-matter content and fertility, and 
conservation of moisture, Stubble-mulch tillage, strip- 
cropping, and establishing windbreaks are practices that 
help to control erosion and conserve moisture. Inclusion 
of grasses and legumes in the cropping system and man- 
agement of crop residue help to maintain the organic- 
matter content. Application of nitrogen and phosphorus 
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keeps up fertility. Summer fallow is not a suitable 
practice. 
CAPABILITY UNIT I1le-2P 

The only soil in this unit is Letcher fine sandy loam. 
This is a nearly level soil that has a claypan subsoil. 
It occurs as nearly level areas and slight depressions on 
glacial Jake plains. 

This soil has a moderately deep root zone. It is some- 
what droughty and is highly susceptible to wind erosion 
when cultivated and not protected. The surface layer is 
readily permeable to roots, air, and moisture. The sub- 
soil is only slowly permeable, however, and there are 
salts in the lower part. The moisture-holding capacity 
is low. Tillage is easy. 

This soil is suited to all the crops commonly grown 
in the Area. Small grain, flax, alfalfa, and corn are the 
main crops. 

The chief management problems are control of wind 
erosion and maintenance of organic-matter content and 
fertility. Stubble-mulch tillage and stripcropping help 
to control erosion. Windbreaks are not commonly used, 
because the soil is poorly suited to trees. The organic- 
matter content can be maintained by including grass 
and leeume mixtures in the cropping system, adding ma- 
nure and returning crop residue, and applying phos- 
phorus and nitrogen. Summer fallow is not a common 
practice, because of the risk of erosion and the low 
moisture-holding capacity. 


CAPABILITY UNIT IIte-6 


This unit consists of deep, dark-colored soils of the 
Barnes, Buse, Eckman, and Renshaw series. These are 
well-drained, medium-textured soils on rolling uplands. 

These soils have a deep root zone, and they are readily 
permeable to roots, air, and moisture. They are well sup- 
plied with organic matter, except in areas where most of 
the surface layer has been lost through erosion. They are 
highly susceptible to water erosion; during periods of 
intense rainfall and rapid snowmelt, the soil is washed 
from hilltops and upper slopes. 

These soils are suited to all the crops commonly grown. 
Spring wheat, oats, barley, rye, flax, and alfalfa are the 
main crops. Corn is not generally grown, because of the 
risk of erosion. Trees and tame grasses are well suited. 

The chief management problems are control of erosion, 
conservation of moisture, and maintenance of organic- 
matter content and fertility. Stubble-mulch tillage, use 
of winter cover crops, and management of crop residue 
help to control erosion. Contour cultivation is not prac- 
tical in most places, because the soils are generally on 
short, irregular slopes. Summer fallow and stubble-mulch 
tillage help to store moisture for the succeeding crop. The 
organic-matter content can be maintained by including 
grass and legumes in the cropping system, adding manure, 
and returning crop residue. Fertility can be kept up by 
applying nitrogen and phosphorus. 

Some fairly large areas are used for pasture. Some of 
the pasture consists of native grasses, such as little blue- 
stem, green needlegrass, side-oats grama, and blue grama. 
Others have been seeded to bromegrass, crested wheat- 
grass, and other tame grasses. 

874-278—T1—_6 


CAPABILITY UNIT Ies—3 


This unit consists of moderately deep, well-drained, 
moderately coarse textured, nearly Jevel to sloping soils 
of the Arvilla and Claire series. These soils are moderately 
deep to coarse sand and gravel. They occur on uplands 
and terraces, 

These soils have a moderately deep root zone, and they 
are readily permeable to roots, air, and moisture. They 
are moderately well supplied with organic matter and 
plant nutrients. The moisture-holding capacity is low. 
Tillage is easy. Wind erosion is a severe hazard if the 
soils are cultivated and not protected. 

Small grain, flax, corn, and alfalfa are suitable crops. 
Trees and tame grasses are fairly well suited. 

The chief management problems are control of erosion, 
conservation of moisture, and maintenance of organic- 
matter content and fertility. Practices that help to control 
erosion and conserve moisture include management of 
crop residue, stripcropping, establishing windbreaks, and 
stubble-mulch tillage. The organic-matter content can be 
maintained by including grass and legume mixtures in 
the cropping system, applying manure, and conserving 
crop residue. Fertility can be kept up by applying nitro- 
gen and phosphorus. Summer fallow is seldom used for 
conservation of moisture because of the low moisture- 
holding capacity and the risk of wind erosion. 


CAPABILITY UNIT ITles-5 


This unit consists of well-drained, medium-textured, 
gently sloping soils of the Fordville and Renshaw series. 
These soils ave underlain by coarse sand or gravel at a 
depth of about 16 to 36 inches. They occur on outwash 
plains and terraces. They have a surface layer of loam 
and a subsoil of clay or clay loam, 

These soils have a moderately deep root zone, and they 
are readily permeable to roots, air, and moisture. They 
are well supplied with organic matter and plant nutrients. 
The moisture-holding capacity is moderate to low. Wind 
erosion is a hazard. Tillage is easy. 

Suitable crops are small grain, corn, flax, and alfalfa. 
Trees are fairly well suited. ; 

The chief management problems are control of erosion 
and conservation of moisture. Stubble-mulch tillage, strip- 
cropping, and establishing field windbreaks help to con- 
trol erosion and conserve moisture. Management of crop 
residue also helps to control erosion. Frequent inclusion 
of grasses and legumes in the cropping system helps to 
maintain the organic-matter content, check erosion, and 
improve tilth. Application of nitrogen and phosphorus 
keeps up fertility. 


CAPABILITY UNIT IIwe-3 

This unit consists of deep, moderately coarse textured, 
poorly drained soils of the Arveson, Hamar, and Tiffany 
series. These soils occur as shallow depressions on up- 
lands. They have a water table that is within 3° feet of 
the surface throughout most of the growing season. They 
are occasionally ponded after rapid snowmelt or heavy 
rainfall. 

These soils are readily permeable to roots, air, and 
moisture. They are well supplied with organic matter and 
plant nutrients. Tillage is easy when the soils are dry. 

These soils are suitable for most crops commonly grown 
in the Area. Wheat, oats, barley, rye, flax, corn, and 
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alfalfa ave the main crops. Trees and tame grasses are 
also suitable. 

The chief management problems ave improvement of 
drainage and control of wind erosion, Wetness can be 
corrected by drainage if enough outlets are available. 
Small grain, corn, millet, and flax are crops that can be 
planted late in the season in years when wetness delays 
planting. Wind erosion can be controlled by stubble- 
mulch. tillage, use of cover crops, stripcropping, and 
establishing windbreaks. The water table can be lowered 
and the supply of organic matter increased by frequent 
inclusion of alfalfa and sweetclover in the cropping sys- 
tem. Application of nitrogen and phosphorus keeps up 
fertility. 

CAPABILITY UNIT IIs—4 

This unit consists of deep, medium-textured to fine- 
textured, level soils of the Bearden, Glyndon, and Lud- 
den series. These soils occur on lake plains and bottom 
lands. They contain enough soluble salts to be harmful 
to crops. The surface layer is silt loam, silty clay loam, 
or silty clay. It is underlain by loam to silty clay. 

The root zone is deep. Permeability is moderate to slow. 
The supply of organic matter and plant nutrients is 
moderate. 


Salt-tolerant crops, such as barley, rye, oats, wheat,’ 


sweetclover, and alfalfa, are suitable. Corn and flax are 
less well suited. Trees are poorly suited. 

The chief management problems are control of salinity, 
improvement of drainage, and maintenance of organic- 
matter content, fertility, and tilth. The water table can 
be lowered and the salt accumulation within the root zone 
reduced by including alfalfa and sweetclover in the crop- 
ping system. Manure and crop residue should be plowed 
down to increase the organic-matter content. Stubble- 
mulch tillage reduces evaporation and the upward move- 
ment of salts, Application of phosphorus and nitrogen 
increases the supply of plant nutrients. Summer fallow 
should be avoided because this practice favors a rise in 
the water table and increases surface evaporation and 
salt accumulation. 


CAPABILITY UNIT It —s-4L 

This unit consists of Divide loam, a limy soil that is 
underlain by coarse sand and gravel at a depth of about 
94 to 36 inches. This soil is nearly level and moderately 
well drained to somewhat poorly drained. The surface 
layer is loam. It is underlain by sandy loam to silt loam. 

This soil has a moderately deep root zone, and it is 
readily permeable to roots, air, and water. It is well 
supplied with organic matter and plant nutrients. The 
moisture-holding capacity is moderate. Wind erosion is 
a moderate hazard. The water table is seasonally at a 
depth of 3 feet or more. 

This soil is well suited to all the crops commonly grown. 
Wheat, oats, barley, rye, flax, corn, and alfalfa are the 
main crops. Trees are well suited. 

The chief management problems are conservation of 
moisture, control of wind erosion, and maintenance of 
organic-matter content and fertility. Management of crop 
residue, stripcropping, and establishing field windbreaks 
are practices that help to conserve moisture and control 
erosion. Frequent inclusion of grasses and legumes in the 
cropping system increases the organic-matter content and 


improves tilth. Application of nitrogen and phosphorus 
keeps up fertility. 


CAPABILITY UNIT TIs+4P 


This unit consists only of Ludden-Ryan silty clays. 
Both soils have a claypan. They occur on bottom lands. 

The Ludden soil has 1 deep root zone. It is readily 
penetrated by roots, but it is slowly permeable to air 
and water. The Ryan soil has a shallow root zone. This 
soil is slowly permeable to roots, air, and water, It is 
strongly alkaline and contains a large amount of soluble 
salts in the lower part of the subsoil. 

This complex is used for crops and for hay and pasture. 
Barley, rye, oats, wheat, sweetclover, and alfalfa are suit- 
able. Trees are poorly suited, but some are planted for 
farmstead windbreaks, If these soils are tilled when they 
are too wet, they become crusted and cloddy as they dry. 

The chief management problems in using these soils 
for crops are maintenance of tilth and selection of salt- 
tolerant crops. Management of crop residue and applica- 
tion of manure help to maintain the organic-matter con- 
tent, and to improve the physical condition of the soils. 
Inclusion of alfalfa and sweetclover in the cropping 
system helps to preserve soil structure and improves per- 
meability and tilth. Application of nitrogen and phos- 
phorus keeps up fertility. 


CAPABILITY UNIT IIIs-5 


This unit consists of medium-textured, level soils of 
the Fordville, Renshaw, and Spottswood series. These 
soils are underlain by coarse sand and gravel at a depth 
of about 16 to 36 inches. They occur on outwash plains 
and terraces. They have a surface layer of loam and a 
subsoil of loam or clay loam. 

These soils have a moderately deep root zone, and they 
are reaclily permeable to roots, air, and moisture. They 
are well supplied with organic matter and plant nutrients. 
The moisture-holding capacity is moderate to low. Tillage 
is easy. Wind erosion is a hazard. 

These soils are suited to all the crops commonly grown. 
Wheat, oats, barley, rye, flax, corn, and alfalfa are the 
main crops. Trees for field and farmstead windbreaks 
are fairly well suited. 

The chief management problems are conservation of 
moisture and control of wind erosion. Stubble-mulch 
tillage, stripcropping, and establishing field windbreaks 
help to conserve moisture and control erosion. Manage- 
ment of crop residue and frequent inclusion of erasses 
and legumes in the cropping system help to maintain the 
organic-matter content and improve tilth. Application 
of nitrogen and phosphorus keeps up fertility. 


CAPABILITY UNIT IIIs-6P 


This unit consists of complexes of deep, medium- 
textured soils and soils that are moderately deep and 
shallow to a claypan. These soils are members of the 
Aberdeen, Barnes, Bearden, Cavour, Cresbard, Exline, 
and Overly series. They occur as level areas on uplands 
and terraces. 

Permeability of these soils to roots, air, and water 
ranges from moderate in the deep, medium-textured soils 
to slow in the soils that are shallow to a claypan. The 
deep soils are easily tilled, but the claypan soils are diffi- 
cult to till. These soils are well supplied with organic 
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matter and plant nutrients. The claypan soils are strongly 
alkaline, and they contain a large amount of soluble salts 
in the lower part of the subsoil. Erosion is not a serious 
problem. 

Small grain, alfalfa, and tame grasses are suitable 
crops. Trees are poorly suited, but some are planted for 
farmstead windbreaks. 

The chief management problems are maintenance of 
organic-matter content, fertility, and tilth and conserva- 
tion of moisture. Frequent inclusion of alfalfa, sweet- 
clover, and tame grasses in the cropping system helps to 
maintain organic-matter content, preserve soil structure, 
and improve permeability and tilth. Stubble-mulch tillage 
and management of crop residue help to conserve mois- 
ture. Application of nitrogen and phosphorus keeps up 
fertility. 

CAPABILITY UNIT IIIws-3 

This unit consists of moderately coarse textured, poorly 
drained, alkali soils of the Letcher and Stirum series. 
These soils have a high content of lime. They occur as 
nearly level areas and slight depressions on lake plains. 
They have a surface layer of fine sandy loam and a sub- 
soil that has a high content of sodium. The sodium causes 
dispersion of soil particles. Dispersed soils are likely to 
slick over when wet and to crust when dry. The water 
table rises nearly to the surface after heavy rainfall or 
rapid snowmelt. 

These soils contain a good supply of organic matter, 
but the high salt content limits plant growth. Roots do 
not penetrate deeply into the subsoil. The moisture- 
holding capacity is low. Wind erosion is a severe hazard, 

Salt-tolerant crops, such as barley, rye, oats, wheat, 
sweetclover, and alfalfa, are suitable. Trees are poorly 
suited. 

The chief management problems are improvement of 
drainage, control of salinity and erosion, and maintenance 
of organic-matter content, fertility, and tilth. Frequent 
inclusion of deep-rooted legumes and grasses in the crop- 
ping system helps to lower the water table and limit salt 
accumulation in the root zone, Stubble-mulch tillage, man- 
agement of crop residue, and application, of manure and 
fertilizer help to control erosion and maintain tilth and 
fertility. Surface drainage is practicable in areas where 
outlets are available. 


CAPABILITY UNIT UWIws-¢ 


This unit consists of deep, poorly drained, moderately 
saline soils of the Colvin and Lamoure series. These soils 
occur on lake plains and bottom Jands. They have a sur- 
face layer of silt loam or silty clay loam. A high water 
table keeps the soils wet throughout most of the growing 
season. 

These soils are well supplied with organic matter and 
plant nutrients, but they contain enough soluble salts to 
affect, plant growth, The salts restrict the penetration of 
roots and limit the kind of plants that can grow. 

Drained areas are suitable for barley, rye, oats, wheat, 
sweetclover, and alfalfa. Undrained areas are better suited 
to hay and pasture. They are generally used for native 
grasses, mainly Nuttall alkaligrass, inland saltgrass, west- 
ern wheatgrass, slender wheatgrass, and plains bluegrass. 
Control of grazing helps to improve the stands of native 
grasses. Trees are poorly suited. 


The chief management problems are improvement of 
drainage and control of salinity. Frequent inclusion of 
deep-rooted legumes, such as sweetclover and alfalfa, in 
the cropping system helps to lower the water table and 
hmit salt accumulation in the root zone. 


CAPABILITY UNIT IVe-2 


This unit consists of deep, level to undulating, coarse- 
textured soils of the Hamar, Hecla, Maddock, and Ulen 
series. These soils are somewhat poorly drained to well 
drained, They have a surface layer and subsoil of loamy 
fine sand. 

These soils have a deep root zone, and they are readily 
permeable to roots, air, and water. They are easily worked, 
but they have low moisture-holding capacity. They are 
well supplied with organic matter and plant nutrients. 
Wind erosion is a severe hazard. 

All the crops commonly grown are suitable. The main 
crops are wheat, oats, barley, rye, flax, corn, and alfalfa. 
Trees for farmstead and field windbreaks are well suited. 

The chief management problems are control of wind 
erosion, conservation of moisture, and maintenance of 
organic-matter content and fertility. These soils are not 
fall plowed or summer fallowed, because of the hazard of 
wind erosion. They are usually plowed, packed, and seeded 
in one operation in spring. Other practices that help con- 
trol erosion, maintain organic-matter content, and con- 
serve moisture are management of crop residue, stubble- 
mulch tillage, stripcropping, and establishing field wind- 
breaks. Frequent inclusion of grasses and legumes in the 
cropping system helps to maintain the supply of organic 
matter. Application of nitrogen and phosphorus keeps 
up fertility. 

CAPABILITY UNIT IVe-3 

This unit consists of Maddock and Barnes soils, rolling. 
These are deep, well-drained, moderately coarse textured 
and medium-textured soils on uplands. They are under- 
lain by glacial till at a depth of 1 to 4 feet. In most 
places the surface layer is sandy loam. 

These soils have a deep root zone, and they are readily 
permeable to roots, air, and water. They are well supplied 
with organic matter and plant nutrients. They are some- 
what droughty and are highly susceptible to wind and 
water erosion. 

These soils are suitable for cultivated crops if erosion 
is controlled. Small grain, flax, and alfalfa are better 
suited than other crops. Corn is poorly suited. Trees are 
fairly well suited. 

The chief management problems are control of erosion, 
conservation of moisture, and maintenance of organic- 
matter content and fertility. Stubble-mulch tillage and 
conservation of crop residue help to control erosion and 
conserve moisture. Frequent inclusion of grasses and 
legumes in the cropping system helps to maintain the 
organic-matter content. These soils generally respond to 
applications of nitrogen and phosphorus. 


CAPABILITY UNIT Ive-6 

This unit consists of Barnes-Buse loams, hilly. These 

are deep, medium-textured soils on hilly uplands and 

valley side slopes. They have a thin to moderately thick 
surface layer. 

These soils have a deep root zone, and they are mod- 

erately permeable to roots, air, and moisture, but water 
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runs off rapidly because of the slope. The organic-matter 
content and the supply of plant nutrients are moderately 
low. Water erosion is a severe hazard in cultivated areas. 

These soils are poorly suited to row crops, because of 
the erosion hazard. They are better suited to small grain, 
alfalfa, and tame grasses. Trees for farmstead wind- 
breaks are fairly well suited. 

The chief management problems are control of water 
erosion, conservation of moisture, and maintenance of 
organic-matter content and fertility. Stubble-mulch till- 
age, management of crop residue, frequent inclusion of 
grass and legumes in the cropping system, and use of 
winter cover crops are some of the practices that help 
to control erosion and conserve moisture. Application of 
nitrogen and phosphorus keeps up fertility. 


CAPABILITY UNIT IVsw-6 


This unit consists of Loamy lake beaches. The soil ma- 
terial is moderately coarse textured to medium textured 
and is somewhat poorly drained. The areas are nearly 
level to sloping. Some areas are moderately stony. 

The root zone is deep. The organic-matter content is 
low, and natural fertility is low. The areas are intermit- 
tently ponded because the adjoining lakes overflow. The 
hazard of flooding and the low supply of plant nutrients 
limit the use of these areas for cultivated crops. 

Most of the acreage is used for pasture, but some of 
the more nearly level areas are used for crops. Small 
grain is the principal crop. Trees are poorly suited, but 
there are a few cottonwoods. Native grasses consist main- 
ly of big bluestem, little bluestem, switchgrass, and prairie 
cordgrass. Applications of nitrogen and phosphorus are 
beneficial. 

CAPABILITY UNIT Vw-WL 

This unit consists of deep, very poorly drained soils of 
the Arveson, Borup, Colvin, Grano, Parnell, Perella, 
Rauville, Stirum, and Venlo series and of Peat and muck, 
shallow. These soils occur in depressions and on lowlands. 
The water table is at or near the surface throughout 
most of the growing season, and the areas are frequently 
flooded. 

These soils are well supplied with organic matter and 
plant nutrients. Roots penetrate easily, but the movement 
of air through the soils is restricted by wetness. Erosion 
is not a problem. 

Drainage is not practicable, and wetness makes these 
soils unsuitable for cultivated crops. Hay, pasture, and 
wildlife habitat are suitable uses. Most areas support dense 
stands of rivergrass, slough sedge, American mannagrass, 
northern reedgrass, prairie cordgrass, and a few cattails 
and rushes. Grazing should be restricted when the soils 
are excessively wet because the soils puddle when tram- 
pled. Forage can be improved by seeding reed canary- 
grass in areas where vegetation is sparse. 


CAPABILITY UNIT VIe-Sa 


This unit consists of deep, coarse-textured, nearly level 
to hummocky soils of the Hecla and Maddock series. The 
soils are severely eroded. 

These soils are readily permeable to roots, air, and 
water. The moisture-holding capacity is low, and the 
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soils are extremely droughty. The organic-matter content 
is low. Wind erosion is a severe hazard. 

These soils are not suited to cultivated crops, but they 
can be used for hay and pasture. Most areas are in native 
grasses, mainly prairie sandreed, needle-and-thread, sand 
bluestem, Canada wildrye, and sand dropseed. Some areas 
are bare of vegetation. 

The chief management need is maintenance of an ade- 
quate vegetative cover by reseeding where necessary and 
by regulating grazing. Overgrazing favors the spread of 
less desirable grasses and weeds and increases the hazard 
of wind erosion. Timely mowing helps keep down weeds 
and other undesirable plants. 


CAPABILITY UNIT Vie-Si 


This unit consists of LaPrairie and Lamoure soils, 
channeled. These are deep, medium-textured soils on 
bottom lands. They are so highly dissected by old chan- 
nels and oxbows that they cannot be crossed with farm 
machinery. 

These soils have a deep root zone, and they are readily 
permeable to roots, air, and water. They are well supplied 
with organic matter and plant nutrients. The moisture- 
holding capacity is high. 

Most areas are used for native pasture and hay. Some 
areas along the James River support dense stands of trees 
and brush. In the channels the native grasses are big blue- 
stem, switchgrass, and slender wheatgrass. On bottom 
lands the grasses are mainly green needlegrass, bearded 
wheatgrass, and western wheatgrass. 

The chief management need is maintenance of a high- 
quality vegetative cover. Good range management prac- 
tices, such as proper stocking, deferred grazing, proper 
distribution of grazing, and proper seasonal use, help to 
increase the production of desirable grasses. Mowing or 
spraying helps to keep down weeds and undesirable plants. 


CAPABILITY UNIT Vie-Tsi 


This unit consists of Buse-Barnes loams, steep. These 
are deep, medium-textured soils that have a thin surface 
layer. 

These soils are readily permeable to roots, air, and 
water. They are somewhat droughty. The organic-matter 
content and the supply of plant nutrients are moderately 
low. Runoff is rapid. 

These soils are not suited to cultivation, because they 
are steep and highly susceptible to water erosion. They 
are better suited to native pasture and hay. Most areas are 
in native grass, but a few scattered areas have been 
broken up in an effort to use them for production of small 
grain. The dominant native grasses are little bluestem, 
needle-and-thread, plains mubly, side-oats grama, and 
blue grama. 

The chief management need is to maintain a vegetative 
cover of high-quality forage. Areas that have been culti- 
vated should be reseeded to suitable tame and native 
grasses. Good range management practices, such as proper 
stocking, deferred and rotation grazing, and proper sea- 
sonal use, help to increase the vigor and productivity of 
established stands of native grasses. Mowing or spraying 
helps to keep down weeds and undesirable plants. 
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CAPABILITY UNIT VIs-Si 


This unit consists of Barnes stony loam, an undulating 
to rolling soil on uplands and terraces. This soil is too 
stony to be worked with tillage implements. Most areas 
are deep and medium textured, but included are small 
areas of sandy soils and shallow soils underlain by gravel. 

This soil is readily permeable to air, moisture, and plant 
roots. Most areas are well supplied with organic matter 
and plant nutrients. 

This soil is not suited to cultivation, becanse it is too 
stony. It is poorly suited to hay because stones interfere 
with haying operations. It is well suited to pasture, and 
all the acreage is used for native grasses. The main grasses 
are green needlegrass, bearded wheatgrass, western wheat- 
grass, needle-and-thread, and blue grama, 

The chief management need is to maintain a vegetative 
cover of high-quality forage. Good range management 
practices, such as proper stocking, deferred and rotation 
grazing, and proper seasonal use help to improve the vigor 
and productivity of the native grasses. Control of grazing 
allows the more desirable grasses to increase and keeps 
down weeds and undesirable plants. 


CAPABILITY UNIT VIs-SS 


This unit consists of level, saline and saline-alkaline 
soils of the Cavour, Exline, Lamoure, Ludden, Ryan, and 
Stirum series and of Saline land. These soils occur on 
bottom lands, low stream terraces, and glaciated uplands. 
They have a thin to moderately thick surface layer. The 
Cavour, Exline, Ryan, and Stirum soils have a dense 
claypan subsoil. They are somewhat poorly drained to 
poorly drained. The water table is seasonally high; it 
rises to the lower part of the subsoil. 

These soils are slowly permeable to air, moisture, and 
roots. They are fairly well supplied with organic matter 
and plant nutrients, but they have a high concentration 
of soluble salts. a 

These soils are not suited to cultivated crops, because 
of their high salt content. They are better suited to ha 
and pasture. The main native grasses are Nuttall alkali- 
grass, inland saltgrass, western wheatgrass, slender wheat- 
grass, and plains bluegrass. Although these soils are not 
suitable for crops, a few areas are used for small grain. 
In cultivated areas tillage brings material from the clay- 
pan into the plow layer, and the surface becomes hard 
and cloddy when dry and sticky when wet. Trees are 
poorly suited, but some have been planted for farmstead 
windbreaks. 

The chief management need is to maintain a vegetative 
cover that produces the largest amount of high-quality 
forage. Good range management practices, such as proper 
stocking, deferred and rotation grazing, and proper sea- 
sonal use, help to improve the stands of native grasses. 
Cultivated areas should be reseeded to suitable tame and 
native grasses. Mowing and control of grazing help to 
keep down weeds and undesirable plants. 


CAPABILITY UNIT VIs-SwG 

This unit consists of level to steep soils of the Ren- 

shaw and Sioux series. These soils are shallow to coarse 

sand and gravel. They have a surface layer of sandy loam, 

gravelly loam, or loam, and the depth to gravel ranges 
from 6 to 16 inches. 


These soils are readily permeable to air and moisture, 
but they have low moisture-holding capacity. The root 
zone is shallow. 

These soils are not suited to cultivated crops. They are 
better suited to native hay and pasture, and most of the 
acreage is used for these crops. The main native erasses 
include needle-and-thread, blue grama, needleleaf sedge, 
and western wheatgrass. Although these soils are not 
suitable for crops, a few areas are cultivated. Trees are 
poorly suited, but a few are planted for farmstead wind- 
breaks, 

The chief management need is to maintain a vegetative 
cover that produces the largest amount of high-quality 
forage. Good range management practices, such as proper 
stocking, deferred and rotation grazing, and proper sea- 
sonal use, help to improve the stands of native grasses. Cul- 
tivated areas should be reseeded to suitable tame and na- 
tive grasses. Mowing and control of grazing help to keep 
down weeds and undesirable plants. 


CAPABILITY UNIT VIIw-1 

This unit consists of Fresh water marsh. These areas 

are under water most of the time. They have no agri- 

cultural value, but they provide an excellent habitat for 

waterfowl. The vegetation consists mainly of cattails, 
bulrushes, reeds, and other aquatic plants. 


Estimated yields 


Table 5 gives estimated yields per acre of important 
crops grown in this Survey Avea under two levels of 
management. The estimates in columns A are yields to 
be expected under average management. Those in columns 
B are yields that can be expected under improved man- 
agement. 

Under average management suitable crop varieties are 
seeded at the proper time and rate, and the crops are 
protected from weeds, insects, and disease. The use of 
commercial fertilizer and chemicals for weed control is 
limited. 

Under average management the cropping sequence on 
medium-textured, moderately fine textured, and fine tex- 
tured soils generally consists of 2 to 8 years of small 
grain, 1 year of corn or summer fallow, and an occasional 
seeding of grasses and legumes. The same general crop 
rotation is used on coarse textured and moderately coarse 
textured soils, except that summer fallow is not used. 
Average management includes few, if any, erosion control 
practices, and it does not include adequate drainage on 
wet soils. 

Under improved management farmers make more in- 
tensive use of erosion control and moisture conservation 
practices, such as stubble-mulch tillage, management of 
crop residue, stripcropping, establishing field windbreaks 
and buffer strips, and growing cover crops. Also, grasses 
and legumes are included in crop rotations more fre- 
quently. In addition, commercial fertilizer is applied 
regularly according to the results of soil tests. 

The estimates given in the table are based on records 
kept by farmers, on data developed at the Agricultural 
Kxperiment Station at Edgeley, and on information ob- 
tained in interviews with farmers and other informed 
persons. 
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TABLE 5.—Lstimated average yields per acre of principal crops under two levels of management 


[Columns A list yields to be expected under average management, and columns B list yields that can be obtained under improved manage- 
ment. Absence of a yield figure indicates that the crop is not suitable or ordinarily is not grown] 


Wheat Barley Oats Corn Tame hay 
Soil 
A B A B A B A B A B 
Bu. Bu. Bu. Bu. Bu. Bu. Bu. - Me 

“Aieicleat Gil fons oeeacpaet rate letra tg timated jad 14] “is | “S0} 26] “as } “36] “20 ] “26 | T°) 7s 
Aberdeen-lixline complex_-.--_-...------------------------- 10 12 14 18 20 D4 eo cheien | ous 11 1.3 
Arveson fine sandy loam 1__-__-.--------------------------- 14 18 20 24 28 36 26 32 1.2 1.6 
Arveson fine sandy loam, very poorly drained._.._-_---------|------|------|------|----_-|------|------|--2--./.-__--]-- je 
Arvilla sandy loam, level.._..--..------------------------- 8 i 12 16 17 22 14 18 .8 1.0 
Arvilla sandy loam, undulating---.-_----------------------- 8 11 12 16 17 22 14 18 8 1.0 
Barnes loam, rolling_--..----------------_------------------- 14 18 24 30 28 BG) feces ee tee 1.0 1.4 
Barnes loam, rolling, eroded__.---_-_-_-.------------------- 13 18 23 30 26 DAG: iene flee Sess 1.0 1.4 
Barnes’stony loam: 232.255 caclevaceeen use Seeks Heese eee ooe Ate ol eee toes Role acl te et poetic (bees Act 
Barnes-Buse loams, rolling-__------------------------------ 13 18 20 26 26 SO: Vie tee en eS .9 14 
Barnes-Buse loams, hilly_.-.__-_.--_----------------------- 10 12 14 18 20 26 es erte| ene .8 1.0 
Barnes-Cresbard loams____-------------------------------- 18 24 27 34 36 46 28 36 1.5 2.0 
Barnes, Gardena, and Eckman loams, level_.---------------- 22 28 32 40 40 50 30 38 1.6 2.1 
Barnes-Renshaw loams, rolling--.-------_------------------ 12 15 20 25 26 ey Oe eee! be cone 1.0 1.2 
Barnes-Svea loams, undulating_--_-__--------------------+-- 18 24 27 34 36 46 28 36] 15 2.0 
Bearden silt loum...-__-....-----------_------- ee eee 18 24 32 40 40 50 30 40 1.5 2.0 
Bearden silt loam, saline..--------------------------------- 14 16 20 24 25 BOA chaise toe 1.0 15 
Bearden-Fixline complex. -.-------------------------------- 12 15 24 30 28 36 20 24) 1.2 15 
Borup silt loam '__--~---------,~-.------------------------ 18| 24] 28] 34] 36] 46] 30] 38] 15] ao 
Borup silt loam, very poorly drained _--_.---.---------------]------|------|------]------]------]------]------]------|------J------ 
Buse-Barnes loams, steep ----------------------------------|------|------]------|------}------]------|------|------|----.-/-_--__ 
Cavour cOMplex. 2.0 ose ee ele a keke Secu ses cede ol eee eee Se sens |b te esloner salece set leo eee seul e  he  se 
Claire‘sandy lotinwssss2e352-o 45 ioe0 teeed eh oeotese poe oS 8 10 12 16 17 22 14 18 .8 1.0 
Colvin silty clay Toate eee cae ewe eeu to othe ee eee 18 24 28 34 36 46 30 38 1.5 2.0 
Colvin.soils;-Saline ts. o-oo 222 4252s osoo. seed menee sees 13}; 16 20 24 24 BO, leit ell Se kn 1.0 1.5 
Colvin soils, very poorly drained____---_--------------------|------|------|------|------]------|------|-----~-|-----~-|--_--_J--- 
Cresbard, Barnes, and Cavour loams.---.------------------- 14 18 20 26 30 36 18 23 1.0 1,2 
Cresbard and Cavour loams...-_.-.-.---.------------------ 12 15 16 22 23 Pal beer eee .9 Ld 
Divide loam. in. o2 2 sere ooops eed onsaeekare ol pelos 15 20 21 26 30 36 20 25 | 1.0 1.2 
Eckman loam, level._-_-_--------------------------------- 20 26 30 38 40 50 32 40 1.6 21 
Bekman loam, gently sloping--._.--_.--.-.------.---------- 18 24 28 34 38 48 30 38 | 1.5 2.0 
Eekman loam, sloping--.---------------------------------- 14 18 24 30 30 36 26 32 1.2) #45 
Fdgeley loam, level. --_---..--------------------+--+------+-- 18 24 28 34 36 46 30 38 15) 20 
Edgeley loam, undulating.-.------------------------------- 16 22 25 30 32 40 28 36 1.3 1.6 
Egeland fine sandy loam, sloping..-_-.--------------------- 12 18 20 26 26 34 26 34 1.2 15 
Fegeland fine sandy loam, till substratum, lévelosen 2s dees ss 16 22 24 30 30 38 30 38 14 1.8 
Egeland fine sandy loam, till substratum, undulating_______-_- 15 21 23 29 29 37 29 37 14 1.8 
Egeland loam, till substratum, undulating.....-----~-------- 16 22 24 30 3 40 30 38 1.4 1.8 
Egeland-Inmbden fine sandy loams, level_._..-_.------------- 14 20 22 28 28 36 28 36 1.3 17 
figeland-imbden fine sandy loams, undulating_--.-...------- 13 19 21 27 27 35 27 35 1.3 17 
Embden fine sandy loam____.-.._.---._--.---------------- 15 21 23 29 29 37 29 387) 1.5 2. 0 
Tembden fine sandy loam, silty substratum_..-.-----.-------- 16 22 24 30 30 38 30 38 L4 1.8 
EEmbden- Gardena loams, till substratum_____._-.------------ 20 26 30 38 40 50 32 42 1.6 21 
Wxlinesilt lOAnM 2.2 252ce 2 ees oN i Sh ole ae Be | oe tb te oe See so le Oe te ee 7 10 
Exline-Lamoure complex__-----..-------------------------|------]------|------]------]------]------|_-----|------|-----_/ee 88 
Fargo silt¥ lay =.2 2. 222022222 +inecelees sa ou oee sessed 22 28 32 40 42 52 30 40 5) 2.0 
Fargo and Hegne silty clays_.__.-_..-.-.------------------ 20 26 30 38 40 50 28 38} 15 2. 0 
Fordville loam, level_._------__.-------.~----------------- 11 15 16 20 20 25 16 20 .9 Li 
Fordville loam, gently sloping____-___-.-_~----------------- 10 14 15 19 18 23 15 19 9 Ld 
Fresh water marsh__.----------- were ce none enn renee nnn] ---e--|------]-+----|------]------}------|------]------|------j------ 
Gardena: lotimssi2224-seceonet en see ete eet eeet osha 22 28 32 40 42 52 35 45 1.6 2.1 
Gardena loam, gently sloping___.-.....-.------------------ 18 24 28 36 38 48 32 42 15 2.0 
Gardena loam, silty substratum__-_-.-.-.------------------ 22 28 32 40 42 52 35 45 1.6 2.1 
Gardena loam, till substratum.__.-...-...-.---------------- 22 28 32 40 42 52 35 45 1.6 2.1 
Gardena and Eckman loams, level.__.-.-..----------------- 22 28 32 40 42 52 35 45 1.6 2.1 
Glyndonsilt loam. 2o- 2652-0555 eos secoss esses sb eee eee 18 26 32 40 40 50 35 45 | 1.6 21 
Glyndon silt loam, gently sloping. -.-...-_------------------ 18 26 32 40 40 50 30 40 1.6 21 
Glyndon silt loam, saline..._.-__---.-.-------------------- 14 16 20 24 25 al | een a ee 1.0 L5 
Glyndon silt loam, silty substratum___-_._---.-------------- 18 26 32 40 40 50 30 40] L6 2.1 
Grano silty clay__-~.-.-------~---------------------------|------]------|------|------|------|------}.-----|------]------|------ 
Ciravel pits. 2022 sags. 2 sp eon vaa eo esses costae Sse eee | eae] ieee] decaf ae elena t ihe ee ee Sel eh e 
Great Bend silty clay loam, gently sloping_------------------ 18 24 28 34 38 48 30 38 1.5 2. 0 
Great Bend-Barnes complex, level____.--------------------- 20 26 30 38 40 50 30 38 1.6 21 
Great Bend-Barnes complex, undulating__.---.-------------- 18 24 27 34 38 48 28 36 15 2.0 
Hamar fine sandy loam____------._---_-------------------- 12 16 20 25 24 30 26 32 1,2 1.6 
Hamar loamy fine sand_.__-.--___------------------------- 10 14 16 20 20 26 22 26 1.0 14 
Tamerly lodm'ss.- 22.52 Socoee pee bouceees) Soe ceeh eee eees 18 24 30 36 37 47 30 38 1.5 2.0 


See footnote at end of table. 
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Tanie 5.—Estumated average yields per acre of principal crops under two levels of management—Continued 
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Wheat Barley Oats Corn Tame hay 
Soil 
| 

A B A B A B A B A B 

Bu, Bu Bu. Bu, Bu. Bu. Bu, Bu. Tons Tons 
Hamerly-Svea loams_.__._ 2... eee 19 25 32 38 38 48 32 40 1.5 2. 0 
Heela fine sandy loam____-----..-.----__-__-_--_.---- ene. 13 18 21 27 27 35 27 35 1.2 1.6 
Heela fine sandy loam, silty substratum. ___.._._._._-_2--__-- 14 20 22 28 28 36 28 36 13 17 
Hecla loamy fine sand_...~.-_--222-- eee 10 14 16 20 22 28 22 26 10 14 
Hecla loamy fine sand, gently undulating. ___.__..___.______- 10 14 16 20 22 28 22 26 1.0 14 
Hecla loamy fine sand, silty substratum_____...._..--_--____ 11 15 18 22 24 30 24 28 Li 1.5 
Hecla-Hamar complex._...--.-..-.----._---2--- eee 12 17 20 26 26 34 26 34 1.2 1.6 
ITecla-Hamar loamy fine sands, level.__......-.-..__-------_- 10 14 16 20 22 28 22 26 1.0 L4 
Hecla-Hamar loamy fine sands, gently undulating______._.._- 9 14 15 20 20 28 21 26 .9 14 
Heela-Ulen complex, level..---._____--.___-22 2.22 een il 15 18 22 23 29 23 23 1,2 1.6 
Heela-Ulen complex, gently undulating._..._-.-.-..------_-- 10 15 15 22 21 29 21 28 1,2 1.6 
Hecla-Ulen fine sandy loams_--..._-____- ae Oe tide ae ee oan 13 18 21 27 27 35 27 35 1.3 1.7 
Tegne-Fargo complex, sandy substrata________._- xs late Sohn ak ce 20 26 30 38 40 50 28 38 15 2. 0 
LaDelle silt loam. ..---_.---.---22 2-2 ee eee 22 28 32 40 42 52 35 45 17 2. 2 
LaDelle silty clay loam_._..--.-.2.22-2-2---_--- Soe nee 22 28 32 40 42 52 85 45 17 2. 2 
LaDelle soils, clayey substratum__.___.-. -..-.---.._--_-- -- 22 28 32 40 42 52 35 45 1.7 2. 2 
Lamoure silty clay loam!_..22-22 0222 -ee 18 24 28 34 36 46 30 38 15 2.0 
Lamoure silty clay loam, saline '_._.-.-. 2 eee 13 16 20 24 24 £5) a eee ee] ore ee 1.0 1.5 
LaPrairie silt loam_._--.---2--.222 2-22 eee 22 28 32 40 42 32 35 45 17 2. 2 
LaPrairie silt loam, channeled_.-._...-.-._..----_---_ 20 26 30 38 40 50 32 42 1.6 2.1 
LaPrairie and Lamoure soils, channeled. ____-____- SRhawer ee eli teeu SES 28er ol cee | i elle iat He ee a oe Bled 
Letcher fine sandy loam_______-_-_.__-_-_-_2 2 ---e eee 7 9 12 15 20 DD ef cms hls eh 8 1.0 
Loamy ‘lakedbesehese -2i4 2822.28 cee ie oe eee pact Uak wal oo See lee ee the lew et sete ee ONES [okt 
Ludden: silty clays--22020-02 cece eek ose ee ee ee 20 26 30 38 40 50 28 38 1.5 2.0 
Ludden silty clay, saline_..-.-_.-_.22 22 13 16 20 24 24 28) ub anette ee 10 1.2 
Ludden-Ryan silty clays___..-....2 2.2222 ee eee 16 20 24 30 32 40) |e ees le sue ae 13 1.7 
Maddock fine sandy loam, level__....___.___..----_.------- 13 18 21 27 27 35 27 35 1.0 14 
Maddock fine sandy loam, undulating. ..._......--._2--__--- 12 17 20 26 26 34 26 34 10 L4 
Maddock and Barnes soils, rolling._-..-...-....-2.--------- 10 12 14 18 20 26) ence See eee’ 1.0 14 
Maddock and Heela fine sands, undulating......_.--.._.-----]------|_--_--]----_-|---.-_|.---._|--_2--|-__-_ |e ieee 
Maddock and Hecla loamy fine sands, undulating.___.____---_ 9 13 15 19 20 26 18 22; 10 14 
Maddock and Heela soils, severely eroded___________.-___.-_|------|------}---_--|------|------|------]----_-|-----_|_--_--f.----- 
Maddock-Hecla loamy fine sands, gently undulating________- “ 9 13 15 19 20 26 18 22 10 L4 
Nutley silty clay, level..-.-.-----. 222-2 eee 22 28 32 40 42 52 30 40 1.5 2.0 
Nutley silty clay, gently sloping_......__-_..22---_-_.--__---e 20 26 30 38 38 48 30 40 14 18 
Nutley and Fargo silty clays__----..__._-.-__...-.-222---_-e 22 28 32 40 42 52 30 40 1.5 2.0 
Overly siltdoim. 2036 escent dG Cole ek 22 28 32 40 42 52 35 | 45 1.6 2.1 
Overly-Aberdeen complex....__._.._.__---.___---_-.__------ 17 22 26 32 36 46 28 36 1.4 18 
Parnell silty clay loam !____ 22 eee 20 26 30 38 40 50 30 40 1.5 2.0 
Peat-andinuck; shallow. va. 28 <2 ee oe eke i eo oat | See ee elo ee ie ne es lee ee 
Peérellia login esse oa ect ie ae eho Sea, 20 26 30 38 40 50 30 40 15 2.0 
WAU VING-SOilgs 2h ee Bet ett aie ML en Aly de alee ated denna See ES Nee ce Eee eal eles ates eee |i 
Rativille soils 7Slopinguce S202 SL te nes ew ee cetaees vied (Rol eee ca. Sele el aR RU SE bal ee 
Renshaw loam, level. _...--..-----____-------------------- 11 15 16 | 20 20 25 16 20 .9 1.1 
Renshaw loam, gently sloping_____.......__.___- Both Manat peel 10 14 15; 19 18 23 15 19 9 11 
Renshaw and Sioux soils, level._.._._.___-...-------_-__---_{----_.|-.-2- |---| |e jee |---| eee 
Renshaw and Sioux soils, gently sloping. -..-..-.------------|------]------|------|------|.-----|-.____}-- eee jee e|e- eee 
Myanssilty claycsscs 2st tee toes feet nS eg ek eh OT eS ee als ccc ete We) echt ee ete eee i Es kl ia neh a | tenia Seat SNA age Se 
Ryan-Ludden silty clays.--.......0-..-.---.2----- eee |e ee |---| eee lSoiiteelece celta see leer eee ee Senter [anaes 
Baling lands 22 cette ac NS ee tee Pea a ae oh SI I ert lf clita ll fase ne cena als ghuct [a eee egal aun alia ce acter | secs nal exc ene Sue Aenea, 
MIOUX SOUS =o iis cape ays a atl wean ld oe le ded dine A [SAME 1 Sal he ne lice ite ete | Mole ono 
Spottswood loam______.---_..-------2 eee 15 20 21 26 30 36 20 25 1.0 2 
Stirum fine sandy loam_..__......--._-.----_-.------.------ 7 10 12 15 20 20) [pete cel=eo0g4 .8 1.0 
Stirum fine sandy loam, very poorly drained____...---_.-----|~-----]------]------|.-----/.---_-/.-----|--__--|----__]_----_|___--- 
Stirum-xline complex. 2.2... 222% cee ceol oc ects oe ef ac ee clive |oooe ee eelis cee cle eee Lee oe ere .9 
Stirum-Letcher fine sandy loams____.-.._._.....-_.---------- 7 9 12 15 20 240 | to cob ee .8 1.0 
VER 1OAMins oe tae ee econ thee Sk ee 22 28 32 40 42 52 32 42) 1.7 2, 2 
Svea-Barnes loams_..__..-_.____..-..-_---- eee +e -- 21 27 31 39 40 50 30 40 1.6 2.1 
Tiffany fine sandy loam !____.____---.2__2-2 2-2 eee 1 16 22 24 32 32 42 30 40 1.5 2.0 
Tiffany fine sandy loam, silty substratum !_....___.___-_.._-_- 17 23 25 33 33 43 31 41 15 2.0 
Diffanyloania. cat oe ee ee od ee Sen ek eee cee oboe 18 24 26 34 34 44 32 42 1.5 2.0 
Tonka, SOs! ste hae Kaen ce oe Ee Seen ts 20 26 30 38 40 50 30 40 15 2.0 
Tonka and Parnell soils '!_.-_________-_ 2 20 26 30 38 40 50 30 40 15 2. 0 
Ulen fine sandy loam___..-________-- eee 13 18 21 27 27 35 27 35 1.3 1.7 
Ulen fine sandy loam, silty substratum.______.....__-__.____- 14 20 22 28 28 36 28 36 .4 1.8 
Ulen-Hamar complex____-.......-.-.2------.------------ 12 16 20 26 26 34 26 34 1.2 16 
Vallers silty clay loam t______ ee eee 18 24: 28 34 36 46 80 38 1.5 2. 0 
Venlo finessandy loan! oe 22 eed ke el De A NE eI el es [ee te a Nt a al el sa 


! Yields given are for drained areas of these soils. 
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Range * 


All of this Survey Area was originally a mixed prairie, 
except for scattered areas of woodland in the James River 
Valley. The native vegetation was mainly short, tall, and 
mid grasses. There were lesser amounts of legumes and 
other broad-leaved plants. At present, only about 12 
percent of the Survey Area is in native plant cover. This 
acreage consists mainly of soils that are not suitable for 
cultivation, because of steep slopes, salinity, stoniness, 
or poor drainage. 

Native rangeland occurs in an unbroken pattern only 
on the steep breaks along the James River Valley (fig. 
10) and on some of the more rugged terrain in the north- 
western part of La Moure County. Elsewhere, areas of 
native range occur mainly as scattered tracts on steep 
hillsides, on stony knolls, along stream channels, and in the 
many intermittently wet potholes and small lake basins. 

Many of the larger tracts of native range have been 
fenced, and livestock watering facilities have been in- 
stalled for cattle and sheep. Other scattered areas are 
included with crop fields and are grazed late in fall or 
are cut for hay. Livestock enterprises provide a major 
part of the income of many farmers, 


Range sites and condition classes 


Soils differ in their capacity to produce different kinds 
and amounts of range-plants, and the composition of the 
native plant cover varies greatly from place to place. For 
proper range management, a rancher needs to know the 
kind and quality of range plants that different kinds of 
rangeland will produce, and he needs to be able to judge 
the current condition of the range as compared to its 
potential capacity, 


* By Crayton QUINNILD, range conservationist, Soil Conservation 
Service. 


Figure 10.—An area of Buse-Barnes soils on steep side slopes in the James River Valley. This area is used for native range. 


For the purpose of classifying range resources, soils 
ave placed in groups called range sites. Each site has a 
distinctive potential plant community, or climax vegeta- 
tion, the composition of which depends upon a combi- 
nation of environmental conditions, mainly the combined 
effect of soil and climate. The climax vegetation is the 
combination of range plants that originally grew on a 
given range site. It will maintain and reproduce itself 
so long as the environment remains unchanged. 

The plants on each site are grouped as decreasers, 
increasers, and invaders. Decreasers are species in the 
climax vegetation that are first to be depleted under con- 
tinued heavy grazing. They are generally the most palat- 
able and nutritious plants on the site. Increasers are the 
plants that Increase in relative abundance as the more 
desirable plants are depleted by close grazing. They are 
commonly shorter, less productive, and less palatable than 
decreasers. Invaders are plants that come in after the 
climax vegetation has deteriorated. They consist. mainly 
of annual weeds and other undesirable plants that have 
little forage value. 

Range condition refers to the present condition of the 
vegetation as compared to what the site is capable of 
producing. Four classes of range condition are defined. 
The site is in excellent condition if 75 to 100 percent of 
the stand consists of the best kinds of vegetation the site 
is capable of producing. It is in good condition if 50 to 
75 percent of the vegetation is the same as the original 
plant cover, in fair condition if the percentage is between 
25 and 50, and in poor condition if the percentage is 
less than 25, 


Descriptions of range sites 


The range sites of this Survey Area are described in 
the followmg pages. The description of each site gives 
significant soil characteristics, lists the principal range 
plants, and gives estimates, in pounds per acre, of annual 
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production of herbage. About half of the estimated her- 
bage production is usable forage. 

The soil series represented are named in the description 
of each site, but this does not mean that all the soils of 
a given series are in the site. To learn the range site for 
any given soil, refer to the “Guide to Mapping Units.” 
Fresh water marsh and Gravel pits are unsuitable for 
use as range and are not included in any range site. 


WETLANDS RANGE SITE 


This range site consists of very poorly drained soils 
of the Arveson, Borup, Colvin, Grano, Parnell, Perella, 
Rauville, Stirum, and Venlo series, and of Peat and muck, 
shallow. These soils are in depressions, channels, and 
seepage areas. They are occasionally ponded, and the 
water table rises to the surface during part of the grow- 
ing season. They are too wet for cultivated crops, but they 
can be used for grasses and sedges. 

The climax vegetation consists mainly of rivergrass, 
slough sedge, American mannagrass, northern reedgrass, 
reed canarygrass, and prairie cordgrass. Cattle show a 
strong preference for rivergrass and slough sedge. If the 
condition of this site deteriorates, American sloughgrass, 
slim sedge, common spikesedge, Baltic rush, fowl blue- 
grass, and foxtail barley increase. 

If this site is in excellent condition, the annual yield 
of herbage ranges from 5,500 to 6,500 pounds. 


SUBIRRIGATED RANGE SITE 


This range site consists of deep, somewhat poorly 
drained or poorly drained soils of the Arveson, Borup, 
Colvin, Hamar, Lamoure, Tiffany, and Vallers series, and 
of Loamy lake beaches. These soils are in depressions or 
on low-lying flats. The water table is at a depth of less 
than 5 feet, and it seldom rises to the surface during the 
growing season. 

This site is not susceptible to erosion, but lowering of 
the water table reduces its productivity. 

The climax vegetation consists mainly of big bluestem, 
switchgrass, little bluestem, prairie cordgrass, indian- 
grass, bearded wheatgrass, Canada wildrye, fescue sedge, 
and Macoun wildrye. If the condition of this site deterio- 
rates, mat muhly, common spikesedge, milkweed, Nuttall 
cinquefoil, foxtail barley, and fow] bluegrass increase. 

If this site is in excellent condition, the annual yield 
of herbage ranges from 3,800 to 5,000 pounds. 


SALINE SUBIRRIGATED RANGE SITE 

This range site consists of somewhat poorly drained 
or poorly drained soils of the Aberdeen, Bearden, Cavour, 
Colvin, Exline, Glyndon, Lamoure, Letcher, Ludden, 
Ryan, and Stirum series, and of Saline land. These soils 
are on bottom lands, lake plains, and outwash plains. 
They contain a moderate to high concentration of soluble 
salts, and some salts are visible on the surface when the 
soils are dry. The water table is just below the subsoil, 
and it keeps the soils moist most of the time. 

The climax vegetation consists mainly of Nuttall alkali- 
grass, western wheatgrass, slender wheatgrass, and plains 
bluegrass. The dominant incréasers and invaders are in- 
land saltgrass, poverty sumpweed, silverweed cinquefoil, 
alkali plantain, and shore podgrass. 

If this site is in excellent condition, the annual yield 
of herbage ranges from 2,200 to 3,200 pounds, 


OVERFLOW RANGE SITE 


This range site consists of poorly drained soils of the 
Tonka and Parnell series. These soils have a surface 
layer of loam to silty clay loam. They occur in shallow 
depressions and receive runoff from higher lying soils. 
They are occasionally ponded, but the water remains on 
the surface only a short time. The additional moisture 
increases the production of herbage. 

Decreaser plants in the climax végetation include big 
bluestem, green needlegrass, bearded wheatgrass, prairie 
cordgrass, Canada wildrye, switchgrass, and prairie drop- 
seed. The dominant increasers and invaders are western 
wheatgrass, side-oats grama, prairie sandreed, mat muhly, 
needleleaf sedge, and Kentucky bluegrass. 

If this site is in excellent condition, the annual yield 
of herbage ranges from 3,000 to 4,000 pounds. 


SANDS RANGE SITE 


This range site consists of deep, nearly level to undu- 
lating soils of the Hecla and Maddock series. These soils 
have a surface layer of loose fine sand. They have low 
moisture-holding capacity and are highly susceptible to 
erosion, 

The climax vegetation consists mainly of prairie sand- 
reed, Canada wildrye, sand bluestem, prairie spiderwort, 
and Jeadplant amorpha. The dominant increasers and 
invaders are needle-and-thread, sand dropseed, sun sedge, 
rosette panicum, field sagewort, and golden aster. 

Most areas of this range site are in poor or fair condi- 
tion, but some are in good or excellent condition. If this 
site is in excellent conclition, the annual yield of herbage 
ranges from 2,500 to 3,200 pounds. 


SANDY RANGE SITE 


This range site consists of well drained and moderately 
well drained, sandy soils of the Arvilla, Barnes, Claire, 
Egeland, Embden, Hamar, Hecla, Letcher, Maddock, and 
Ulen series. These soils are nearly level to rolling. They 
have a surface layer of loamy fine sand, sandy loam, or 
fine sandy loam. Some areas have been reworked by wind, 
and there are many scattered low hummocks. These soils 
take in water readily, but they have low moisture-holding 
capacity and are highly susceptible to erosion. 

Decreaser plants in the climax vegetation include prairie 
sandreed, Canada wildrye, and big bluestem. The domi- 
nant increasers and invaders are needle-and-thread, sun 


sedge, threadleaf sedge, blue grama, cudweed sagewort, 


heath aster, western yarrow, and silverleaf scurfpea. 
If this site is in excellent condition, the annual yield 
of herbage ranges from 2,200 to 2,800 pounds. 


SILTY RANGE SITE 

This range site consists of moderately well drained and 
well drained soils of the Aberdeen, Barnes, Bearden, Buse, 
Cavour, Cresbard, Divide, Eckman, Edgeley, Egeland, 
Embden, Fordville, Gardena, Glyndon, Hamerly, LaDelle, 
Lamoure, LaPrairie, Overly, Renshaw, Spottswood, and 
Svea series. These soils are on glacial till plains, lake 
plains, terraces, and bottom lands. They have a surface 
layer of loam or silt loam. Most of them are readily per- 
meable to water, and they have moderately high to high 
moisture-holding capacity. 

The dominant grasses in the climax vegetation are green 
needlegrass and bearded wheatgrass. Other important de- 
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creasers are big bluestem, prairie dropseed, little bluestem, 
American vetch, and prairie groundsel. If the condition 
of this site deteriorates, western wheatgrass and needle- 
and-thread increase. Continued overuse of the range causes 
an increase of shorter grasses and sedges, such as blue 
grama, sun sedge, threadleaf sedge, and side-oats grama. 
Cudweed sagewort, western yarrow, and heath aster are 
common invaders. 

Tf this site is in excellent condition, the annual yield 
of herbage ranges from 2,000 to 2,500 pounds. 


CLAYEY RANGE SITE 


This range site consists of deep, moderately well drained 
to somewhat poorly drained soils of the Barnes, Fargo, 
Great Bend, Hegne, LaDelle, Ludden, and Nutley series. 
These soils are on glacial lake plains and in stream valleys. 
They have a surface layer of granular silty clay loam, 
silty clay, or clay. Permeability is moderately slow to 
slow, and the moisture-holding capacity is high, 

The dominant plants in the climax vegetation are green 
needlegrass and western wheatgrass. Early signs of de- 
teriorating range condition are a decrease in green needle- 
grass and an increase in western wheatgrass. Continued 
overuse causes a decrease in western wheatgrass and an 
increase in blue grama and needleleaf sedge. Western 
yarrow is & common invader. 

If this site is in excellent condition, the annual yield 
of herbage ranges from 1,800 to 2,500 pounds. 


THIN SILTY RANGE SITE 


This range site consists of medium-textured soils of 
the Buse and Barnes series. These soils are on steep mo- 
rainic hills and on valley side slopes. These soils have a 
thin surface layer, but they have a deep root zone. Al- 
though the moisture-holding capacity is high, runoff is 
rapid and the soils are highly susceptible to water ero- 
sion. if not protected. S05 8 

The dominant range plant in the climax vegetation 1s 
little bluestem. Other important decreasers are side-oats 
grama, porcupinegrass, plains muhly, and prairie drop- 
seed. If the condition of this site deteriorates, needle-and- 
thread, needleleaf sedge, and sun sedge increase. ; 

Tf this site is in excellent condition, the annual yield 
of herbage ranges from 1,700 to 2,200 pounds. 


SHALLOW TO GRAVEL RANGE SITE 

This range site consists of shallow, nearly level to steep 
soils of the Renshaw and Sioux series. These soils are on 
terraces and uplands. They are underlain by coarse sand 
and gravel at a depth of 15 inches or less, and they are 
droughty. . . : 

The dominant grasses in the climax vegetation are 
needle-and-thread and western wheatgrass. The principal 
increasers and invaders are blue grama, fringed sagewort, 
prairie coneflower, and needleleaf sedge. 

Tf this site is in excellent condition, the annual yield 
of herbage ranges from 1,100 to 2,000 pounds. 


Windbreaks ° 


Most of the trees in this Survey Area have been planted 
to protect farmsteads and fields from wind. The only 


5By EMER I. WorRTHINGTON, woodland conservationist, Soil 
Conservation Service. 


native woodland is on bottom lands along the James River 
and in scattered areas in some of the ravines leading into 
the James River Valley. 

The soils of the Area have been grouped in eight wind- 
break sites. The soils of each site have similar character- 
istics for growing trees. Windbreak site 1 is made up 
of the soils best suited to trees, and windbreak site 8, the 
poorest. 

Table 6 gives for each of the windbreak sites a brief 
general description of the soils, ratings of suitability of 
the soils for specified kinds of trees, and estimates of 
height of 20-year-old trees. The data in this table are 
based on measurements and observations of 20-year-old 
trees in sites that have had adequate care. The heights 
given are an average of the upper story in each row. The 
site number for each soil is shown in the “Guide to Map- 
ping Units.” 

A. suitability rating of good means that the specified 
trees grow well to moderately well, and that there is little 
dead wood in the crowns, except where the trees are 
shaded. Less than 10 percent of the trees have died, have 
been uprooted, or are stunted. A rating of fair means that 
there is a moderate amount of dead wood in the upper 
crowns. Ten to 25 percent of the trees have died, have 
been uprooted, or are stunted. A rating of poor means 
that the soils are poorly suited to trees and that in any 
given area many of the side branches are dead. More 
than 25 percent of the trees have died, have been up- 
rooted, or are stunted. 

Native woodland, planted windbreaks, and preparation 
and maintenance of windbreak sites are discussed in the 
following paragraphs. 

Native wooptanp.—The native woodland is mostly in 
areas north of La Moure. The soils south of La Moure 
are generally tight, slowly permeable, saline-alkaline clays 
that are not suitable for native trees. The principal trees 
are American elm, boxelder, green ash, bur oak, and 
cottonwood. Chokecherry, wild plum, and juneberry are 
the most common shrubs. The native woodlands are used 
principally for wildlife habitat, recreation, and watershed 
protection. They have little commercial value. 

PLANTED WINDBREAKS.—Farmstead windbreaks (fig. 11) 
are needled to protect farm buildings and livestock from 
cold, wintry winds and the hot, dry winds of summer, 
Windbreaks also provide protection for wildlife and for 
orchards and gardens. Field windbreaks are needed to 
control wind erosion, especially on the soils of windbreak 
sites 4 and 5 and on some of the soils of windbreak site 1. 
Most windbreaks consist of narrow plantings at intervals 
of 20 to 40 rods, depending on the erodibility of the soil. 
Such windbreaks are effective in reducing wind velocity 
for a distance of 10 times the height of the tree, and in 
places, for a distance of 20 times the height. Shrubs and 
short trees make effective snow fences. In this Area most 
windbreaks are single-row plantings (fig. 12), but some 
consist of as many as three rows and are most effective 
when usec with other conservation practices. 

PREPARATION AND MAINTENANCE OF WINDBREAK SITES.— 
The method of preparation of the planting site depends 
largely on the kind of soil. If the soil is moderately coarse 
textured to fine textured, the site should be in summer 
fallow or row crops the year before planting. In sandy, 
erodible areas the trees-should be planted in clean stubble. 
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TABLE 6.—Windbreak sites and estimated height of suitable trees and shrubs 


[Dashed lines indicate that t 


he site is poorly suited to the specified kind of tree or shrub] 
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Windbreak site 


Height at 20 years of age 


Green 
ash 


Ameri- 
can 
elm 


Cotton- 
wood | Cedar | Pine | Spruce 


Rus- 
sian- 
olive 


TIoney- 
suckle 


1. 


Gn 


Deep, nearly level soils that are loamy fine sand 


to silty clay in texture. Little or no water is 
lost by runoff, and the water table is within 
the reach of roots. The surface soil is neutral 
or calearcous. Included are small areas of 
gently sloping, moderately well drained soils. 
Productivity of all suitable species is good. 
(Bo, Dd, Em, En, Eo, Fc, Fh, Ga, GaB, Gb, Ge, 
Gl, GIB, Gn, Hf, Hg, Hh, Hk, Hl, HIB, 
Hm, HuA, HuB, Hv, Hx, La, Le, Ld, Lg, LI, 
Lu, Oe, Sp, Sv, Ue, Uf; Svea part of BnB and 
Sw; Embden part of EgA and EgB; Gardena 
part of GeA; Hecla part of Hn, HoA, HoB, 
HuA, McB, MhB, Mk3, and MmB; 
LaPrarie part of Lm; Fargo part of Ny; Ulen 
part of Uh) 


Deep, undulating to nearly level, well-drained, 


loamy soils. Some water is lost by runoff, and 
the water table is beyond the reach of roots. 
Cottonwood and spruce are poorly suited. 
Productivity of all other species is good. (Bc, 
BgA, EaA, EaB, EbA, EbB, EdA, EdB, EeB, 
GrB, GtA, GtB; Barnes part of BnB, Sw; 
Egeland part of EgA, EgB; Eckman part of 
GeA) 


Deep, nearly level to undulating, moderately 
well-drained, clayey soils. The water table is 
beyond the reach of roots. The surface soil is 
neutral or slightly calcareous. Productivity of 
cedar is good; it is poor for cottonwood and 
spruce and fair for other species. (NuA, NuB, 
Nutley part of Ny) 


Deep, undulating to nearly level, well-drained, 
sandy soils. The water table is generally 
beyond reach of roots. The surface soil is 
neutral. Productivity of green ash, American 
elm, and Caragana is good; it is poor for 
cottonwood and spruce and fair for other 
species. (MaA, MaB, Maddock part of MbC, 
McB, MhB, Mk3, MmB) 


Moderately deep, loamy and sandy soils overly- 


ing coarse sand and gravel. The water table is 
beyond the reach of roots in most places. The 
surface soil is neutral. Cottonwood and spruce 
are poorly suited; productivity of all other 
eoB) is fair (ArA, ArB, Ce, FvA, FvB, ReA, 
ReB 


Deep, rolling and hilly, loamy soils that are 


droughty because of runoff. The water table 
is beyond the reach of roots. Cottonwood and 
spruce are poorly suited; productivity of all 
other species is fair. (BaC, BaC2, BbC, BbD, 
BhC, EaC, EcC, Barnes part of MbC) 


Poorly drained, loamy and clayey soils. These 


soils receive runoff, and undrained areas are 
occasionally to frequently ponded. In most 
places, however, the soils have been drained; 
they are not subject to seepage. Productivity 
of all suitable species is good. (Af, An, Go, Ha, 
He, Pa, Pr, Tf, Tg, Tn, To, Tp, Ve; Hamar 
part of Hn, HoA, HoB, Uh; Ulen part of HuA} 


Feet 


20-26 


17-22 


14-18 


10-14 


12-16 


20-26 


Feet 
20-26 


17-22 


14-18 


10-14 


12-16 


20-26 


21-27 


20-24. 


12-22 


15-18 


16-20 


26-32 


Feet Feet Feet Feet 
42-50 9-12 | 15-18 | 14-17 


eee 11-15 | 16-20 }___---- 


nee 10-14 | 12-16 |_--.--- 


me She 9-11 | 14-17 |-._-_-- 


atest Ze 8-10 | 13-16 |------- 


skied 9-11 | 14-17 j...---- 


42-50 9-12 | 15-18 | 14-17 


Feet 
16-20 


14-18 


9-13 


10-14 


8-10 


16-20 


Feet 
8-11 


7-9 


7 
I 


4 
~~] 


8-11 


8-10 


6-8 


9-12 
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TaBLe 6.—Windbreak sites and estimated height of suitable trees and shrubs—Continued 


Height at 20 years of age 


Windbreak site 


8. Soils that are shallow, droughty, slowly perme- 
able, wet, or too saline or too alkaline for 
satisfactory growth of trees. Included in this 
group are soils that are too stony for cultiva- 
tion. Productivity of all species is poor. (Ab, 
Ae, Be, Br, Bs, Bt, Bu, BvE, Ca, Ch, Co, Cs, 
Cu, Cv, Es, Ex, Gm, Le, Lf, Ln, Lo, Lw, Ly, 
Or, Pm, Ra, RaC, RsA, RsB, Ru, Ry, Sa, So, 
Sr, Ss, St, Su, Va; Lamoure part of Lm) 


Green | Ameri-| Sibe- |Cotton- Rus- | Honey-) Cara- 
ash can rian wood | Cedar | Pine | Spruce] sian- | suckle | gana 
elm elm olive 
Feet Feet Feet Feet Feet Feet Feet Fest Feet Feet 


The site should be free of grass and perennial weeds be- 
fore the trees are planted. The young trees should be 
machine cultivated until they are too big for machinery 
to pass between them. Herbicides can be used to control 
weeds. All plantings need protection from fire and graz- 
ing. Control of insects, rodents, and disease may be needed. 


Wildlife ° 


The capability of the land to support wildlife depends 
on the kind of soil and the land use. Suitable habitat is 


°By Erie B. Povorr, biologist, Soil Conservation Service. 


eet 


Figure 11.—Farmstead windbreak on Svea-Barnes loams. These are mature trees that form an effective barrier against wind. 


more important to the survival of wildlife species than 
favorable weather or lack of predators. Land use deter- 
mines the amount, quality, and distribution of wildlife 
food and cover. Changes in land use ave generally re- 
flected in changes in kinds and numbers of wildlife in 
the area. For example, conversion of grassland to farms 
has eliminated the once-common bison and antelope and 
greatly reduced the numbers of sharp-tailed grouse, but 
has created a habitat suitable for pheasant anc partridge. 
Since the distribution of wildlife is closely related to use 
and management of the soils, it is discussed in relation 
to the soil associations, which are described in the section 
“General Soil Map.” 


ees Be ae " — 
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Important species of wildlife in the Survey Area are 
pheasant, partridge, mink, muskrat, beaver, jackrabbit, 
duck, geese, ancl deer. Those of lesser importance are 
sharp-tailed grouse and prairie chicken. 

Pueasant—This Area has a high potential for the 
ring-necked pheasant, which has been successfully intro- 
duced, Pheasants are associated with cropland because 
they depend on farm crops and associated weed seeds for 
food. The best habitat is in the Barnes-Svea, LaPrairie- 
Eckman-Renshaw-Fordville, /imbden-Gardena, Hecla- 
Maddock, Hecla-Ulen, and Gardena-Glyndon-Overly 
associations. Areas that provide a fair habitat are in the 
Barnes-Svea-Parnell, Buse-Eickman-Renshaw-LaPrairie, 
Barnes-Cresbard, and Edgeley associations. The potential 
for pheasant habitat in the LaDelle-Lamoure-Ludden- 
Ryan association ranges from poor to good. The more 
clayey soils of this association, such as Ludden silty clay, 
are less suitable for pheasant habitat. 

Pheasants need adequate cover for nesting and. roost- 
ing. Nesting cover can be provided by grassy, weedy 
areas that are not likely to be disturbed during the nest- 
ing season, May through June. Roosting cover can be 
provided by the kind of herbaceous vegetation that is 
native to wetlands. Winter cover is lacking in many 
places; it can be provided by planting tracts of herba- 
ceous vegetation and shrubs or combinations of shrubs 
and trees arranged to control the drifting of snow. 

Gray (Huncartan) partrincr.—These small game 
birds have been introduced in this Area. Their habitat 
needs are similar to those of pheasants, but they prefer 
somewhat more open sites and they need less winter 
cover and protection of roosting areas. The best habitat 


Figure 12.—Single-row field windbreak on Barnes-Svea leams, undulating. The light-colored area in left center is a Tonka silt loam. 


for partridge consists of a large number of well-dis- 
tributed shrub thickets. 

Swarv-TaILepD GRrousE.—This native game bird needs 
grassland, shrub thickets, and scattered tracts of wood- 
land. Its potential is low because of the small amount of 
grassland. Habitat suitable for grouse is generally limited 
to the Buse-Barnes and Barnes-Svea-Parnell associations. 
The habitat for these birds can be maintained or im- 
proved by controlled grazing, providing well-distributed 
shrub thickets on their breeding range, and planting or 
protecting large tracts of shrubs or combinations of 
shrubs and trees that can be used for winter cover. 

Prarie cHrcKeN.—This game bird needs tall grasses, 
such as big bluestem and little bluestem. Its population 
is small because grasslands are generally grazed heavily 
by livestock or are used for hay. Protecting small, well- 
distributed areas of tall grasses from overgrazing is the 
best way to improve the habitat. Several associations have 
a potential for prairie chicken, These are the Buse- 
Barnes, Barnes-Svea-Parnell, Barnes-Cresbard, and La- 
Delle-Lamoure-Ludden-Ryan associations. 

Foursearmes.—Among the furbearing animals in the 
Area, the most important are minks, muskrats, beavers, 
and jackrabbits. Skunks, foxes, badgers, weasels, and 
raccoons are less important because the demand for their 
fur is limited. 

Jackrabbits find habitat throughout the Survey Area. 
In most years they are the source of most of the income 
from furbearers. Minks, muskrats, and beavers are asso- 
ciated with streams and wetlands. The beaver range is 
mainly along the James River. The best potential for 
mink and muskrats is in the wetlands associated with the 
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Barnes-Svea-Parnell, Buse-Barnes, LaPrairie-Eckman- 
Renshaw-Fordville, and LaDelle-Lamoure-Ludden-Ryan 
associations. The potential is fair in the Barnes-Svea asso- 
elation, The habitat for mink and muskrats can be im- 
proved by constructing level ditches, impoundments, and 
facilities for controlling the water level. It can also be 
improved by protecting the vegetation on the margins of 
sloughs, on streambanks, and along the edges of facilities 
used for watering livestock. 

Dvucxs.—Ducks are numerous, especially in the western 
part of La Moure County. Most are mallards, pintails, 
and blue-winged teal. Other species include gadwalls, 
redheads, canvasbacks, ruddy ducks, American widgeons, 
and shovelers. The most favorable areas are in the Buse- 
Barnes, Barnes-Svea-Parnell, and Barnes-Svea associa- 
tions. Parnell and Grano soils, the most suitable of the 
wetland soils, can be developed as habitat for ducks by 
constructing ponds and by protecting the margins of 
wetlands from trampling by livestock. 

Guersr.—Migrating geese find resting places on the 
large natural bodies of water in the Barnes-Svea associa- 
tion. They do not use the Area as permanent habitat. 
More geese could be attracted by impounding shallow 
water, 

WHiItE-TAILED DEER.—These deer are found in all parts 
of the survey Area, but they are most numerous where 
there is woody cover or tall wetland vegetation. The 
highest potential for deer habitat is in the LaPrairie- 
Eckman-Renshaw-Fordville, Buse-Barnes, Barnes-Svea- 
Parnell, Buse-Eckman-Renshaw-LaPrairie, and Barnes- 
Svea associations. Protecting woods, wooded draws, wet- 
lands, and the margins of shrubby wetlands from damage 
by livestock are essential if the habitat is to be main- 
tained. 

SMALL BIRDS AND MamMALS.—Among the small birds 
and mammals found in the survey Area are mourning 
doves, seed-eating and insect-eating songbirds, cottontail 
rabbits, and tree squirrels. The most common insect- 
eating songbirds are meadowlarks, tree sparrows, king- 
birds, nighthawks, swallows, lark buntings, robins, and 
woodpeckers, 

Fistu.—The only fishing waters in the Survey Area are 
manmade, The most important are at a point on the James 
River where a dam has been constructed near La Moure. 

Perch, bullheads, and northern pike are the most com- 
mon kinds of fish. There are few private fishponds. The 
Barnes-Svea-Parnell and the Buse-Eckman-Renshaw-La- 
Prairie associations have good potential for construction 
of farm ponds suitable for bass and bluegills. 


Engineering Uses of the Soils’ 


Some soil properties are of special interest to engineers 
because they affect the construction and maintenance of 
roads, airports, pipelines, building foundations, facilities 
for water storage, erosion control structures, drainage 
systems, and sewage disposal systems. Among the proper- 
ties most important to the engineer are permeability to 
water, shear strength, consolidation characteristics, tex- 
ture, plasticity, and soil reaction. Also important are 
topography and depth to the water table. All the soils 


TBy R. R. Boone, area engineer, Soil Conservation Service. 


except those of the Edgeley series are deep over bedrock. 
The depth to bedrock is 2 to 5 feet in the Edgeley soils. 
The information in this section can be used to— 


1. Make estimates of runoff and erosion characteris- 
tics for planning and design of structures. 

2. Correlate performance of structures with types 
of soil and develop information that will be use- 
ful in design and maintenance of such structures. 

3. Estimate terrain conditions, such as topography, 
surface drainage, subsurface drainage, and depth 
to the water table. 

4, Make soil and land-use studies that will aid in 
the selection and development of industrial, busi- 
ness, residential, and recreational sites. 

5. Make reconnaissance surveys of soil and ground 
conditions that will aid in the selection of routes 
or locations for large drains, irrigation canals, 
highways, and airports, and in planning detailed 
investigations at the intended locations. 

6. Aid in engineering classification of the soils. 

7. Locate probable sources of sand, gravel, rock, and 
other construction materials. 

8 Supplement information obtained from published 
maps and reports and from aerial photographs 
for the purpose of making soil maps and reports 
that can be used readily by engineers. 


With the use of the soil map for identification, the 
engineering interpretations reported here can be useful 
for many purposes. It should be emphasized that they do 
not eliminate the need for sampling and testing at the 
site of specific engineering works involving heavy loads 
or excavations deeper than the depths of layers here 
reported. Even in these situations, the soil map is useful 
for planning more detailed field investigations and for 
suggesting the kinds of problems that may be expected. 

Much of the information in this section is presented in 
the form of tables. Only the data in table 7 are from 
actual laboratory tests. The estimates in table 8 and the 
interpretations m table 9 are based on comparisons of 
soils with those tested. At many construction sites, major 
variations in soil characteristics occur within the depth 
of the proposed excavation, and several kinds of soil may 
occur within short distances, Specific laboratory data on 
engineering properties of the soil at the site should be 
obtained before planning detailed engineering work. 

Some of the terms used in this publication have a 
special meaning to soil scientists and a different meaning 
to engineers. The Glossary defines many such terms as 
they are used in soil science. 


Engineering classification systems 


Two systems of classifying soils for engineering pur- 
poses are in general use. Classification of the soils of this 
Survey Area according to both of these systems is given 
in this survey. The system used by the American Associa- 
tion of State Highway Officials (AASHO) (Z) is based 
on field performance of soils in highways. In this system 
soil materials are classified into seven principal groups, 
designated A-1 through A-7. The best materials for use 
in highway subgrades (gravelly soils of high bearing 
capacity) are classified A-1, and the poorest (clayey soils 
having low strength when wet) are classified A-7. The 
relative engineering value of the soils within each group 
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is indicated by a group index number. Group indexes 
range from 0 for the best material to 20 for the poorest. 

The Unified system of soil classification was developed 
by the Waterways Experiment Station, Corps of Engi- 
neers (77). This system is based on identification of soils 
according to texture and plasticity and on performance 
as engineering construction material. In this system, soils 
are identified as coarse grained (eight classes), fine 
rained (six classes), or highly organic. 


Engineering test data 


Samples of several soil types were tested at the Soil 
Mechanics Laboratory, Engimeering Experiment Station, 
North Dakota State University, in accordance with stand- 
ard procedures of the American <Association of State 
Highway Officials (AASE[O) (7). These samples do not 
represent all the soils of the Survey Area, or even the 
maximum range of characteristics of each series sampled, 
because not all the layers of each profile were sampled. 

Moisture-density data are given in table 7. Compaction 
tests determine the density to which a soil can be com- 
pacted at varying content of moisture and varying com- 
pactive force. The highest density obtained is termed 
maximum dry density, and the corresponding moisture 
content is termed optimum moisture. 

Tests for liquid limit and plastic limit measure the 
effect of water on the consistence of soil material. As the 
moisture content of a soil is increased from a dry state, 
the material changes from a semisolid to a plastic state. As 
the moisture content is further increased, the material 
changes from a plastic state to a liquid state. The plastic 
limit is the moisture content at which the soil material 
changes from a semisolid to a plastic state. The liquid limit 
is the moisture content at which the material changes from 
a plastic to a liquid state. The plasticity index is the nu- 
merical difference between the liquid limit and the plastic 
limit. It indicates the range of moisture content within 
which a soil material is in a plastic condition. Tf the liquid 
limit or plastic limit cannot be determined, or if the plastic 
limit is equal to or higher than the liquid limit, the plastic- 
ity index 1s given as nonplastic. 


Estimated properties 


Table 8 gives estimates of some of the soil properties 
that are significant in engineering. The estimates are 
based on the test data in table 7, on comparison of other 
soils with those tested, and on experience in the field. 
These estimates should not be considered a substitute for 
detailed examination at the specific site of proposed 
construction. 

Permeability indicates the rate at which water moves 
through soil material in its undisturbed state. The esti- 
mates are based mainly on soil texture and structure. 

Available water capacity is an estimate of the amount 
of water in a soil available to plants when the soil mois- 
ture is at field capacity. 

Dispersion refers to the degree of slaking and the 
rapidity with which soil structure breaks down. 

Shrink-swell potential is an indication of the volume 
change to be expected when the moisture content of the 
soil material changes. Soils that have a high shrink-swell 
potential normally present engineering problems, because 
the increase in volume when the soil is wet is generally 
accompanied by a loss in bearing capacity. 


Engineering interpretations 

Table 9 gives estimates of the suitability of the soils for 
specified uses and describes some of the characteristics 
of the soils that affect the design, construction, and main- 
tenance of engineering structures. 

The ratings of the soils as a source of topsoil are based 
on their suitability for use in road cuts and as fill material 
for the purpose of establishing vegetation. 

In rating soils for sewage disposal fields, the limita- 
tions are described as slight, moderate, or severe. A rating 
of slight indicates the soil has no unfavorable features. 
In soils that have moderate limitations as sewage dis- 
posal fields for septic tanks, permeability is 1.0 to 0.63 
Inches per hour, the water table is occasionally at a depth 
of less than 4 feet, or the slope is between 5 and 10 per- 
cent. In soils that have severe limitations for disposal 
fields for septic tanks, permeability is less than 0.63 inches 
per hour, the water table is frequently at a depth of less 
than 2 feet, the soils are occasionally or frequently flooded, 
and the slope is more than 10 percent. In soils that have 
moderate limitations as disposal fields for lagoons, per- 
meability is 0.63 to 2.0 inches per hour, the slope is 2 to 
7 percent, or the soils are unstable when used for em- 
bankments. In soils that have severe limitations for 
lagoons, permeability is more than 2.0 inches per hour, 
the slope is 7 percent or more, or the soils are unstable 
when used for embankments. 


Formation and Classification 
of the Soils 


This section describes the major factors of soil forma- 
tion as they relate to the soils of this Survey Area and 
explains the system of classifying soils in broader cate- 
gories. It also contains a section on data obtained by 
physical and chemical analyses of selected soils. 


Factors of Soil Formation 


The factors that determine the characteristics of the 
soil at any given point are the physical and mineralogical 
composition of the parent material; the climate under 
which the soil material accumulated and has existed since 
accumulation; the plant and animal life on and in the 
soil; the relief and drainage; and the length of time these 
forces have been active. 

Climate and vegetation are the active factors of soil 
formation. They act on the parent material that has 
accumulated through the weathering of rocks and slowly 
change it into a natural body that has genetically related 
horizons. The effects of climate and vegetation are con- 
ditioned by relief. The parent material also affects the 
kind of profile that can be formed and, in extreme cases, 
determines it almost entirely. Finally, time is needed for 
the development of distinct horizons, 

The factors of soil formation are so closely interrelated 
that few generalizations can be made regarding the effect 
of any one factor because the effect, of each is modified 
by the other four. Many of the processes of soil develop- 
ment are unknown. 
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TaBLe 7.—Engi- 


(Tests performed by North Dakota State University in cooperation with North Dakota State Highway Department and 
of State Highway 


Moisture-density ! 
North 
Dakota Depth 
Soil name and location Parent material report No. from 
scs- surface 
Maximum Optimum 
dry density moisture 
Inches Db. oe cu. Percent 
Barnes loam: 
0.2 mile east and 120 feet south of NW. corner | Glacial till. 151 6-15 111 14 
of sec. 31, T. 184. N., R. 63 W. (modal). 152 19-28 111 15 
153 38-60 112 16 
130 feet east and 220 feet south of NW corner | Glacial till. 154 8-20 113 14 
of sec. 7, T. 183 N., R. 62 W. (coarser tex- 155 20-36 114 15 
tured). 156 36-60 118 14 
130 feet west and 140 feet north of SY corner | Glacial till. 157 7-18 107 V7 
of sec. 27, T. 134 N., R. 66 W. (finer tex- 158 18-30 112 15 
tured). 159 30-60 107 16 
Cavour loam: 
55 feet north and 250 feet west of railroad, see. | Glacial till. 205 6-13 105 18 
36, T. 133 N., R. 64 W. (saline subsoil). 206 30-48 109 18 
0.15 mile north and 210 feet west of SIE. corner | Glacial till. 210 10-18 110 13 
of sec. 15, T. 186 N., R. 59 W. (modal). 211 18-36 114 15 
212 36-60 114 13 
120 fect cast and 0.2 mile north of SW. corner | Glacial till. 207 8-20 108 17 
of sec. 35, T. 136 N., R. 59 W. (sand substra- 208 30-42 112 13 
tum). 209 42-60 111 14 
Kedgelcy loam: | 
75 feet north and 165 feet west of £4 corner, | Glacial till over shale. 189 9-22 | 91 25 
sec. 27, T. 133 N., R. 64 W. (modal). 190 27-42 72 40 
191 42-60 76 35 
50 feet east and 80 feet south of N% corner, | Glacial till over shale. 195 6-17 78 34 
sec, 35, T. 1383 N., R. 64 W. (no B3 horizon). 196 17-27 73 38 
197 27-60 76 37 
0.4 mile east of SW. corner of sec. 25, T. 133 N., | Glacial till over shale. 192 6-13 86 27 
R. 64 W. (shallow). 193 13-29 82 24 
194 29-60 74 38 
Egeland loam, till substratum: 
125 feet north and 425 feet cast of W% corner, | Glacial melt-water 168 0-7 106 15 
sec. 19, T. 133 N., R. 62 W. (shallow). deposits over glacial 169 7-19 119 12 
till. 170 24-30 120 12 
171 30-50 114 14 
Embden loam: 
100 feet north and 165 feet west of 8% corner, | Glacial melt-water 160 0-16 117 12 
sec. 19, T. 133 N., R. 62 W. (sandier sub- deposits. 161 16-36 118 11 
strata). 162 44-50 116 14 
163 50-60 116 12 
Embden loam, till substratum: 
85 feet east and 100 feet north of W%4 corner, | Glacial melt-water 164 0-10 111 13 
sec. 29, T. 133 N., R 62 W. (till substratum | deposits over glacial 165 10-18 116 12 
at a depth of 3 feet). till. 166 18-26 116 14 
167 38-48 112 16 


See footnotes at end of table. 
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Mechanical analysis 2 Classification 
Percentage passing sieve— Percentage smaller than— Liquid | Plasticity 
limit index 
| AASHO ? Unified 4 
¥-in. No. 4 | No. 10 | No. 40 | No. 200 0.05 0.02 0.005 0.002 
(4.7 (2.0 (0.42 (0.074 mm, mm, mm. mm. 
mm.) mm.) mm.) mm.) 
Percent 
100 99 95 88 59 52 37 23 16 26 8 | A-4(5) CL 
100 98 98 92 69 63 52 34 23 35 16 | A-6(9) CL 
100 99 97 88 65 59 46 28 20 31 13 | A-6(7) CL 
(5) 100 98 93 66 54 33 16 11 25 4 | A-4(6) ML-CL 
97 96 94 89 66 60 49 33 18 28 12 | A-6(7) CL 
100 98 96 89 63 57 43 27 18 26 10 | A-4(6) CL 
100 99 97 89 64 59 49 35 27 36 17 | A-6(9) CL 
100 98 96 90 67 62 50 34 18 33 18 | A-6(10) CL 
100 99 97 92 70 63 50 35 26 36 18 | A-6(10) CL 
100 99 99 94 72 65 50 29 16 32 12 | A-6(8) CL 
100 98 93 88 67 61 50 37 25 41 24 | A~7-6(12) CL 
sheicues 100 99 95 72 64 48 32 25 32 15 | A~6(9) CL 
ye sent 100 99 94 74 68 56 37 28 29 15 | A~6(10) CL 
5 99 93 88 81 64 59 46 29 21 31 15 | A~6(8) CL 
100 97 97 86 70 65 55 40 31 40 18 | A-6(10) CL 
100 99 97 64 6 6 6 6 2 (°°) 0) A-3(0) SP-SM 
100 98 94 86 66 59 47 33 27 37 22 | A-6(11) CL 
eee 100 98 91 69 58 43 33 23 37 8 | A-4(7) ML 
100 92 69 65 60 47 33 27 21 64 17 | A-7-5(10) ME 
5 93 50 29 23 20 14 7 5 3 47 11 | A-2-7(0) GM 
100 99 92 85 67 58 43 21 12 51 9 | A-5(8) MH 
5 96 71 46 32 23 19 15 9 6 58 15 | A-2~7(0) SM 
593 48 26 18 12 10 8 5 3 () (8) A-1-a(0) GM 
100 96 89 81 57 45 30 20 13 38 8 | A-4(4) ML 
599 79 57 45 31 25 17 9 6 (6) ® A-2-4(0) SM 
591 43 24 ll 7 5 4 3 2 51 A-2~5(0) GW-GM 
100 99 99 93 39 32 21 10 5 (*) (8) A-4(1) SM 
Soecea ue 100 99 92 32 25 17 13 10: | oes --ece (8) A-2-4(0) SM 
100 98 97 92 44 37 26 18 15 22 41 A-4(2) SM-8C 
100 99 96 89 63 57 45 32 22 30 15 | A-6(8) CL 
fps eS te All ahd Ves 100 94 22 17 12 8 6 (8) (8) A-2-4(0) SM 
eae ee ere 100 94 23 17 12 10 8 (°) (®) A-2-4(0) SM 
siete Hoel hive heen 100 98 58 52 43 33 26 26 12 | A-6(5) CL 
gosnceee Sige Owed 100 97 23 18 13 li 9 (8) (8) A-2-4(0) SM 
eee a Peed cere ages 100 95 31 25 18 10 7 (8) (8) A-2-4(0) SM 
eee ees re 100 97 31 25 17 13 11 (8) (8) A-2-4(0) SM 
SoS a oe 100 98 47 42 33 24 18 21 4 —4(2) SM-SC 
100 99 97 91 65 60 48 34 25 31 15 | A-6(8) CL 
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TABLE 7.—EEngineering 
North Moisture-density ! 
Dakota Depth 
Soil name and location Parent material report No. from 
scs— surface 
Maximum Optimum 
dry density moisture 
Inches Db. vite cu. Percent 
Gardena loam: : 
160 feet south and 75 feet cast of W%4 corner, | Glacial melt-water 175 0-17 94 22 
sec. 38, T. 184 N., R. 60 W. (modal). deposits. 176 22-36 106 18 
177 36-48 107 16 
160 feet north and 160 feet west of SE. corner | Glacial melt-water 178 8-18 115 14 
sec. 20, T. 134 N., R. 62 W. (coarser deposits. 179 18-27 114 13 
textured). 180 27-48 117 13 
40 rods south and 50 fect west of 12% corner, | Glacial outwash 72 0-8 104 17 
sec. 3, T. 1384 N., R. 60 W. (finer textured). material. 173 8-18 105 18 
174 30-48 112 15 
Renshaw loam: 
40 feet north and 170 feet west of E% corner, | Outwash sand and 198 6-18 115 12 
sec. 16, T..134 N., R. 64 W. (modal). gravel. 199 22-60 125 11 
50 feet south and 335 feet west of Nis. corner | Outwash sand and 200 6-20 120 10 
of sec. 8, T. 185 N., R. 63 W. (coarse gravel gravel. 201 23-60 128 10 
in substratum). 
100 feet east and 80 feet south of NW. corner | Glacial stream deposits. 202 14-28 118 12 
of sec. 26, T. 133 N., R. 61 W. (deeper than 203 32-41 128 9 
modal). 204 42-60 116 11 


1 Based on AASHO Designation T 99-57, Methods A and C (2). 

2 Analysis according to AASHO Designation T 88. Results by this procedure frequently differ somewhat from results obtained by the 
soil survey procedure of the Soit Conservation Service (SCS). In the AASHO procedure, the fine material is analyzed by the hydrometer 
method, and the various grain-size fractions are calculated on the basis of all the material, including that coarscr than 2 millimeters in 
diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method, and the material coarser than 2 milli- 
meters in diameter is excluded from calculations of grain-size fractions. The mechanical analysis data used in this table are not suitable for 


use in naming textural classes of soil. 
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Mechanical analysis ? Classification 
Percentage passing sieve— Percentage smaller than— Liquid | Plasticity 
limit index : 
AASHO 3 Unified 4 
34-in. No. 4 | No. 10 | No. 40 | No. 200 0.05 0.02 0.005 0.002 
(4.7 (2.0 (0.42 (0.074 mm, mm. mm. mm, 
mm.) mm.) mm.) mm.) 
Percent 
Sich SE eee ee eae 100 98 83 70 46 22 1 37 7 | A-4(8) ML 
yiacuoe selec ket Sheds cite 100 96 84 61 43 31 37 17 | A-6(11) CL 
esc Se Senos See pel he eines 100 96 86 64 43 33 38 19 | A-6(12) CL 
Seepeeieal sea ene 100 99 50 41 26 18 13 21 2 | A-4(3) SM 
SeGeeteiah ime 22 we ab SAE es 100 53 40 24 18 14 23 3 | A-4(4) ML 
Se aeacreeees ieee cee 100 99 67 54 34 25 19 24 5 | A-4(6) ML-CL 
Baths Siete eae 100 98 71 62 42 24 16 30 9 | A-4(7) ML-CL 
Saari el ee 100 99 80 70 50 35 28 34 15 | A-6(10) CL 
see feiecl sods we wee Sale 100 78 66 46 34 25 30 11 | A-6(8) CL 
100 | 99 95 78 43 39 29 15 il 28 12 | A-6(2) SC 
5 96 77 59 38 6 6 6 4 3 (8) (8) A-1-b(0) SP-SM 
100 99 97 88 43 36 25 18 15 21 2| A-4(2) | SM 
587 57 45 32 8 7 5 4 3 (8) (*) A-1-b(0) | SP-SM 
' 
100 99 97 85 47 41 28 17 10 22 5 | A-4(2) SM-SC 
100 92 77 61 17 14 11 8 5 (8) (°) A-2-4(0) 5M 
100 99 95 76 21 15 9 7 3 (8) (°) A-2-4(0) SM 


3 Based on AASHO Designation M 145-49. ; 
* Soil Conservation Service and Bureau of Public Roads have agreed to consider that all soils having plasticity indexes within two 
points of A-line are to be given a borderline classification. An example of a borderline classification so obtained is ML-CL. 


5 100 percent passed the 1-inch sieve. 


5 Nonplastic. 
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Tasie 8.—Estimated 


{Interpretations are not given for Fresh water marsh; Gra vel pits; Loamy lake beaches; Peat 


Depth to Classification 
seasonally Depth 
Soil series and map symbols high from 
water surface USDA texture Unified AASHTO 
table 
Feet Inches 
Aberdeen: Ab, Ae.-.-------.------------ 2-3 0-10 | Silt loam__-----.----------- CL A-6 
For Exline part of Ae, see Exline series. 10-21 | Silty clay loam_-_-_-.--._--- CHI A-7 
21-60 | Silty clay loam or silt loam___| Cl A-6 or A-7 
ApgosOn: At. Afiessacgcccatctee re ooewes 0-3 0-10 | Fine sandy loam___-_------- SM A-2-4 
10-60 | Loamy fine sand___~._-__-__- SM A-2-4, 
AVeiilay WARNE AVB. cael ceo tlds () 0-14 | Sandy loam_...-.---.------- SM. A-2-4 
14-60 | Coarse sand and gravel_._.--- SP-SM A-1-b 
Barnes: BaC, BaC2, BbC, BbD, Bc, Be, Q) 0-20 | Loam_.____-_.--_---_-.----- CL A-4 or A-6 
BgA, BhC, BnB. 20-60 | Loam_..-_-_---2--- eee eee CL A-4 or A-6 
For Buse part of BbC and BbD, see Buse 
series; for Cresbard part of Bc, see 
Cresbard series; for Gardena and 
Eckman parts of BgA, see their respec- 
tive series; for Renshaw part of BhC, 
sec Renshaw series; for Svea part of 
BnB, sce Svea series. 
Bearden: Bo, Br, Bsc. - nesses wee een 2-5 0-13 | Silt loam__---.-------.----- MIL-CL A-4 
For Exline part of Bs, see Exline series. 13-60 | Silty clay loam._------------ CL A-6 
Bordps: Bt.Buinn 23245552 .2heee het ne 0-3 0-24 | Silt loam..___-------------- CL A-4 
24-60 | Sandy loam__._..------------ SM A-2-4 or 
A-4 
Buses (BV Eee eee SR eee ese () 0-5 Losin ss2a 2 ee CL A-4 or A-6 
5=60. | Loalites2e2 26 28 fe ee os CL A-4 or A-6 
Gavourt, Casin222c2 o2 eee ded cee seems, (1) 0-6 | Loam. -.--- ine tear d ee ep Ch A-4 or A-6 
6-18 | Silty clay loam_------------- cL A-6 
18-60 | Loam, silt loam___---------- CL A-7 or A-6 
Claires “Gesscen oes cesstesssas. toes ake () 0-9 Sandy loam.._--.----------- SM A-2-4 
9-34 | Loamy coarse sand__-------- SM A-2-4 
34-60 | Coarse sand___---.---------- SP-SM A-1-b 
Colvin «ChyCoCsass2- eae as See 0-3 0-60 | Silty clay loam_-__---------- CL A-6 or A-7 
Cresbard: Cu, Cv____------------------- () 0-7 Oats .22.028ees oo oe cee ee CL A-4 or A-6 
For Cavour part of Cu and Cv, see 7-24 ) Clay loam__-.-..----------- Cl A-6 or A-7 
Cavour series. 24-60 | Clay loam._---------------- CL A-6 
Divide: Ddevecees-eossueu bet wen ee ewes 2-5 0-22 | Loam._--.--.-------------- ML or CL A-4 or A-6 
22-36 | Loamy coarse sand___----.-- SM A-2-4 
36-60 | Coarse sand and gravel-___-- SP-SM A-1 or A-2 
Eckman: EaA, EaB, EaC__-_-------------- (4) 0-14 | Loam. -__------------------- CL or ML A-4 to A-6 
14-44 | Loam-_--------------------- ML or CL A-4 or A-6 
44-60 | Very fine sandy loam_------- SM A-2-4 or A-4 
Edgeley: EbA, EbB._-_------------------ () 0=36' |. Loam: s22.-52-2- ese fonts CL, ML, or MH ; A-4 or A-7 
36-60 | Bedded shale. 
Egeland: EcC, EgA, EgB_---------------- (') 0-22 | Fine sandy loam and loam___| SM A-2-4 
For Embden part of EgA and EgB, see 22-60 | Loamy fine sand and fine SM A-2 
Embden series. sand. 
Fgeland, till substratum: EdA, EdB, EeB._. (') 0-30 | Fine sandy loam and loam___-| SM A-2-4 or A-4 
80-60 ; Loam..__------------------ CL A-6 
Embden?. Emi o2ehwossete sees ee eee () 0-18 | Loam or fine sandy loam_---- 8M A-2-4 or A-4 
18-38 | Fine sandy loam__.__-------- SM A-2-4 or A-4 
38-60 | Fine sandy loam or loamy SM, CL A-2-4 or 
fine sand. A-4, A-6 


See footnotes at end of table. 
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Percentage passing sieve— 
Permea- Available Shrink-swell 
bility water Reaction Salinity Dispersion potential 
No. 4 No. 10 No. 200 capacity 
(4.7 mm.,)| (2.0 mm.) | (0.074 mm.) 
Inches per 
Inches per hour inch of soit pH 
meet ape ae 100 70-90 3- 0.17 6. 1-6.5 | None.___--.-------| Low__-.--------| Moderate. 
ue we es 100 90-95 0. 01-0. 2 .19 6. 6-7. 3 | None or moderate_.-| High_-.--------| High. 
teen ncaa 100 70-90 0. 05-0. 2 -18 7.4-7.9 | Moderate or severe.-| Moderate._.__--| Moderate. 
eect 100 25-35 2. 0-6. 3 .12 | 7. 4-84 | None or slight____--| Low__---_-----] Low. 
ats yes 100 15-25 6.3+ . 08 7.9-8 4 | None.__...--..----} Low__---_-----| Low. 
98-100 95-100 24-35 2. 0-6.3 12 6. 6-7. 3 | None____----.----- Low__.-------- Low. 
55-80 45-60 5-10 6. 3+ . 02 7. 9-8.4 | None._-.---------- Low_---------- Low. 
96-100 95-98 55-75 0. 63-2. 0 .16 6. 6-7.3 | None__._----------- TOW sce sesecess Moderate. 
96-100 94-98 55-75 0. 2-2. 0 17 7. 4-8. 4 | None or moderate_--| Low__---------- Moderate. 
ide too We oe 100 70-90 0. 63-2, 0 16 7.4-7.8 | None 2__._.___-.---.| Low.-.--------| Moderate. 
SeSustoiele 100 80-95 0. 2-0. 63 18 | 7. 9-8 4 | None or slight...----| Low-.---------} Moderate. 
100 95~100 60-80 0. 63-2. 0 . 16 7.1-8. 4 | None... ----------- LGW 4sccs22 524 Moderate. 
100 90-100 25-40 2. 0-6. 3 12 | 7.9-8.4 | None or slight___.~-- Low . .--------- Low. 
96-100 95-98 55-75 0. 63-2. 0 . 16 6. 6-7. 3 | None___...-__------ LOW 2ceccucenss Moderate. 
96-100 94-98 55-75 0. 2-2. 0 .17 7. 4-8. 4 | None or moderate ._.| Low. .--------- Moderate. 
98-100 95-98 55-75 0. 63-2. 0 16 6. 6-7.3 | None_...-_-----_--- Low__..-----_- Moderate. 
100 95-100 70-80 0. 01-0. 20 17 7. 4-8. 4 | Moderate__.-_.----- High__--------- Moderate. 
93-100 90-100 60-75 0. 20-2, 0 17 7. 9-8, 4 | Severe....---------- Moderate______.-| Moderate. 
save ciate Ee, 100 25-35 2. 0-6. 3 . 09 6. 1-6. 5 | None....----------- TAO Wit Be Se ae Low. 
hee ee 100 15-25 6.3+ . 05 6. 6-7. 3 | None__...--.--.----| Low. .----_-----| Low. 
55-80 45-60 5-10 6.3+ . 02 7.4-7.8 | None..-_-.--------- Low ..--------- Low. 
100 98-100 80-95 0. 20-0. 63 18 7.4-8. 4 | Slight #_------------ Low. .---_----- Moderate. 
98-100 95-100 55-75 0. 63-2. 0 15 6. 1-6.5 | None.__------------ LOW scs2232 22 52 Moderate. 
100 95-100 | 70-80 0. 01-0. 20 17 6. 6-7. 3 | Slight or moderate.__| High-_-_~------ Moderate. 
97-100 94-98 65-80 0, 2-2. 0 17 7. 9-8. 4 | Moderate or severe ..| Moderate___--_- Moderate. 
98-100 95-100 50-75 0. 68-2. 0 .16 | 7. 1-8. 4 | None or slight_..----] Low -..------- Moderate. 
Ry 8, 2 100 15-25 6.3+ . 08 7.3-7.9 | None_..--....--.--} Low. ----.-----| Low. 
70-95 50-70 5-12 6.3+ . 03 6. 6-7.3 | None. _.---------.- Low. --.------- Low. 
100 95-100 50-75 0. 63-2. 0 14 6. 1-7.3 | None...-..-------- LOW .osse4 see Moderate to low. 
100 95-100 55-75 0. 63-2. 0 213 7.48.0 | None...----------- Low .---------- Moderate. 
eiclzatt gal, OM 100 25-40 2. 0-6. 3 .10 7. 4-8.0 | None._._._--_-.-.-| Low--_--.-----] Low. 
95-100 90-100 55-70 0. 63-2. 0 .16) 6.1-7.3 | None...----------- LOW se 22c2 32822 Low to moderate. 
je oeecee 100 20-35 2. 0-6. 3 12 | 6.1-7. None... ..----.-----| Low..-_-.-----| Low. 
100 98-100 15-25 6.3+ . 07 6. 1-7.9 | None...---_--._--- LOW 222 oe Low. 
Meet nr Hes as en 100 30-45 2. 0-6. 3 12 6. 1-7.3 | None__.__..-_----_-| Low..-.-_-_--_-| Low. 
97-100 94-98 55-75 0. 2-2. 0 17 7,.4-8.4 | None....--..------ Low .---------- Moderate. 
Ee enge is 100 20-40 2. 0-6. 3 13 6. 1-7.3 | None.....-..------] Low.-..._--_-----| Low. 
tis ae mea 100 20-40 2. 0-6. 3 212 6. 1-7.3 | None...-..--------| Low..-.-------| Low. 
ee ees ee 100 20-55 2. 0-6. 3 od 7.9-8.4 | None....----------] Low.._---_-_---]| Low. 
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TaBLe 8.—Estimated properties 
Depth to Classification 
seasonally Depth 
Soil series and map symbols high from 
water surface USDA texture Unified AASHO 
table 
Feet Inches 
Embden, silty substratum: En_----------- C4) 0-40 | Fine sandy loam. ___------_- SM A-2-4 or A-4 
40-60 | Silty clay loam__------------ CL A-6 
Embden, till substratum: Eo.._-_---.---- () 0-16 | Loam___..------------------ SM A-4 
For Gardena part of Eo, see Gardena 16-30 ; Fine sandy loam____-------- SM A-2-4 or A~4 
series. 30-60 | Loam or clay loam__-_------- CL A-4 or A-6 
Esline? Es; Exatecedccecn au sbuteee esse 2-5 0-2 Silt loam__-.-.------------- CL A-4 or A-6 
For Lamoure part of Ex, see Lamoure 2-18 | Silty clay loam.-.__---.----- Cr A-7 
series. 18-60 | Silty clay loam.-_._----_----- CL A-6 or A-7 
Fargo: Fe, Fh--------------------------- 3-5 0-21 | Silty clay_.----------------- CH A-7 
For Hegne part of Fh, see Hegne series. 21-60 | Silty clay or clay_-_-.____--- CH | A-T7 
Fargo, sandy substrata_-.----------------- 3-5 0-21 | Silty clay.....----.--------- CH A-7 
21-36 | Silty clay_--_-------_------- CH | A-7 
36-60 | Coarse sand and gravel___.__- SP-SM A-1-b 
Fordville: FvA, FvB----------- sees ees QC) 0-16 | Loam__._--_--------------- SM or ML A-4 
16-22 | Loam__-------------------- SM or ML A-4 
22-60 | Coarse sand and gravel_.---_- SP-SM A-l-b 
Gardena: Ga, GaB, GeA._-_---_---_-~--- () 0-25 | Loam____.----------------- ML or ML-CL | A-4 or A-6 
For Eckman part of GeA, see Eckman or CL 
series. 25-60 | Silt loam, loam, or very fine CL or ML A-4 or A-6 
sandy Joam. 
Gardena, silty substratum: Gb.-.-_._-_-_- 3-5 0-25 | Loam_._-_-------.~-----.--- ML A-4 
25-40 | Silt loam__----------------- ML-CL A-4 or A-6 
40-60 | Clay loam or silty clay loam__| CL A-6 
Gardena, till substratum: Gc_------------ 3-5 0-36 | Loam_____.-._-----_------- ML A-4 
36-60 | Loam_._-_----------------- CL A-6 
Glyndon: Gl, GIB, Gm_------------------ 2-5 0-40 | Silt loam ___-_-.- ---2- eee ML or CL or A- or A-6 
ML-CL 
40-60 | Loamy fine sand...---_------ SM A-2-4 
Glyndon, silty substratum: Gn------------ 2-5 0-40 | Loam._..------------------ ML A-4 
40-60 | Silty clay loam_---.-.----__- CL A-6 
Grinoz. (G0sn.ece soe 4 see hee ene 0-3 0-60 | Silty clay.-.-----._----_---- Ci A-7 
Great Bend: GrB, GtA, GtB-..-_._--_-_._- (*) 0-18 | Silty clay loam__..-----.---- CL A-6 
For Barnes part of GtA and GtB, sce 18-60 | Silty clay loam or silt loam.__| CL A-6 
Barnes series. 
Hamar: Ha, He.--------------- Sense 2-5 0-60 | Loamy fine sand or fine sand_.| SM A-2-4 
Hamerly? Hf; Hoe... e< oneness eet 2-5 0-60 | Loam and clay loam._-___-_- CL A-6 
For Svea part of Hg, see Svea series. 
Fleela: Hh, Ht, HIB, Hn, HoA, HoB, HuA, 3-5 0-18 | Fine sandy loam or loamy SM A-2-4 or A-4 
HuB, Hv. fine sand. 
For Hamar part of Hn, HoA, and HoB, 18-60 | Loamy fine sand, fine sand____| SM A-2-4 
see Hamar scries; for Ulen part of 
HuA, HuB, and Hv, see Ulen series. 
Hecla, silty substratum: Hk, Hm__-~-.-.- 3-5 0-40 | Fine sandy loam or loamy SM A-2-4 
fine sand. 
40-60 | Silty clay loam..___--------- CL A-6 or A-7 
Hepie. 23045252 <2 cesses cise get et 3-5 0-60 | Silty clay.-.---------------- CH A-7 


See footnotes at end of table, 
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of the soils—Continued 
Percentage passing sieve— 
Permea- Available 
| bility water Reaction Salinity Dispersion 
No. 4 No. 10 | No. 200 capacity 
(4.7 mm.)] (2.0 mm.) | (0.074 mm.) 
Inches per 
| Inches per hour inch of soil pH 
eenese 100 | 20-40 2. 0-6. 3 .12 6. 1-7.3 | None...-----_____- 
Cena meade 100 80-95 0. 20-0. 6 17 7,9-8. 4 | None...___--____ - 
tidpah cas = ly 100 35-50 0. 63-6. 3 14 6. 1-7.3 | None_______-_ 2 _ 
so abc 100 20-40 2. 0-6. 3 12 6. 1-7.3 | None_..--________- 

97-100 | ~-94—98 55-75 0, 2-2. 0 17 7,4-8.4 | None__.____-______ Low. .---.- 2. 
ete ae a! 100 55-75 0. 63-2. 0 16 6. 1-6.5 | None.______-_______} Low______.__ 
Mex teeaeh ine Os 100 90-95 0. 00-0. 06 18 7.4-7.9 | Severe.____--_____- ighsccnsesee 23 
pe tlec Se when 100 70-80 0. 2-0. 63 17 7.9-8.4 | Severe_________.__.] Moderate.______ 
th sd ea ai 100 90-100 0. 05-0. 20 . 20 6. 1-7.3 | None____....-__.-_ LOWie 2253 ake i 
Sicteeeago 100 90-100 0. 05-0. 20 . 20 7.4-8.4 | None._..---.._..__] Low __________. 

| 
Poets 2S 100 90-100 0. 05-0. 20 . 20 6. 1-7. 3 | None___..22-- ows 22 32 sa atc 
sesewe So2 100 90-100 | 0. 05-0. 20 20) 74-84 ; None_____.---_----) Low._---__.___| 

55-80 45-60 5-10 6. 3+ . 02 7.4-7.9 | None.___. 2. __ lowe se Se 

98-100 95-100 40-65 0. 63-2. 0 18 7. 6-7.8 | None. ___________ LOWe.2shez2veu- 

98-100 95-100 40-65 0. 63-2. 0 14 7.4-8.0 | None_________- Low___.- 22-8 -e 

55-80 45-60 5-10 6.3-+ 02 7,.9-8.4 | None.______-______ Low. ___-.__--- 
ers estates ed 100 70-90 0. 63-2. 0 17 6. 6-7.3 | None____.__-_______} Low_______.___ 
Wi och yh 100 70-95 0. 63-2. 0 17 7.4-8.0 | None_._.-_---...__} Low ____ .__. e 
~hewiweds 100 ; 55-75 0. 63-2. 0 eL5 6. 6-7. 3 | None_.__2.---._-._.| Low______-_____ 
pees eee 100 80-95 0. 68-2. 0 . 16 7.4-8.0 | None_.__..---..___| Low___________ 

100 95-100 70-95 0. 05-0. 63 17 7.4-7.8 | None___-.___---2 8. LOW sees deses 
100 95-100 50-70 0. 638-2. 0 15 6. 6-7. 3 | None________--___- Low. 2-2 ___ 

97-100 90-100 | 60-75 0. 2-2. 0 17 7.4-8.0 | None__..____--___- LOW 2s seo! 
bdteshae 4 100 60-90 | 0. 63-2. 0 16 | 7.4-8.4 | None ®______- Ape ical LOW ee ance aete | 
i ale eS a pee 100 15-25 63+ . OF 7. 5-8.0} Slight...----222__- Low_.__--._-_- 
eee 100 60-75 | 0. 63-2. 0 16 | 7,4-8.4]| None_.....-.______]| Low____._-____ 
Chee ee 100 90-95 0. 2-0. 63 17 7.9-8.4 | None__.____ ee iO We es edie 
See poses 100 90-100 0. 05-0, 20 . 20 7. 9-8. 4 | None._._.-.-__..__] Low____._____. 

98-100 15-100 75-90 0. 2-2. 0 17 6. 6-7.3 | None __.___--____- Low. -_---- 2 ee | 

98—100 95-100 75-90 0. 2-2. 0 elt 7.9-8.4 |] None.._..0- 2 --_-- Low__._.-2---- 
Mees 455) 100 15-25 6. 3-+ @) | 6.6-7.3 | None. ...___._.__._]| Low__________- 

97-100 95-98 60-80 0, 2-2. 0 17 7. 9-8, None or slight... _.-] Low __-..--.-.- 
post that. 100 25-40 2. 0-6. 3 £13 6. 6-7.3 | None....-.________| Low. ._________ 
ml Sins eX 100 15-25 6.34 . 07 6. 6-7.3 | None... -_._-___ __ Low. ..------.- 
ity | Tote a 100 15-25 6. 3-++ . 08 6. 6-7.3 | None...._._-____.__| Low___________ 
betes 100 90~95 0. 2-0. 63 .17 | 7.4-7.8 | None....-_.------- HOW sieeece cee 
htt tae! 100 90-100 ' 0, 05-0. 20. 20! 7.9-8.4 | None...-...-.-_-_- LOW ocd o2ee ease 


Shrink-swell 
potential 


| Low. 


Moderate. 


| Low. 


Low. 
Moderate. 


Moderate. 
High. 
Moderate. 


High. 
High. 


High. 

High. 

Low. 

Low. 

Low. 

Low. 

Low to moderate. 
Low to moderate. 
Low to moderate. 
Moderate. 
Moderate. 

Low to moderate. 
Moderate. 

Low to moderate. 
Low. 

Low to moderate. 
Moderate. 

High. 

Moderate. 
Moderate. 


Low. 


Moderate. 


Low. 


Low. 


Low. 
Moderate. 


High. 
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TaBLE 8.—Estimated properties 
Depth to Classification 
seasonally Depth 
Soil series and map symbols high from 
water surface USDA texture Unified AASHO 
table 
Feet Inches 
Hegne, sandy substrata: Hx-------------- — 0-36 | Silty clay.--..-..----------- CH A-7 
36-60 | Coarse sand and gravel..----- SP-SM A-1-b 
JuaDelle: Wa, Lécii.ssecscoues sce elise ees Q) 0-60 | Silt loam or silty clay loam-_-| ML-CL A-6 
LaDelle, clayey substratum: Ld---.------- 0) 0-36 | Silt loam or silty clay loam-_.| ML-CL or CL A-6 
36-60 | Clay...--.-.--------------- CH A-7 
Lamoure: Le, Lf-.---------------------- 2-5 0-60 | Silty clay loam__.--.-------- CL A-6 or A-7 
LaPrairie: Lg, LI, Lm_-._---------------- () 0-60 | Silt loam-_-_-_------------- ML-CL A-6 
For Lamoure ‘part of Lm, see Lamoure 
series, 
Tatéher®, WiitesitcocesGecceveoces esheets 2-5 0-8 | Fine sandy loam__.-------.- SM A-2-4 
8-28 | Sandy clay loam or fine SC or CL A-6 
sandy loam. 
28-60 | Fine sandy loam___~-------- SM A-2-4 
Ludden: Lu, Lw, Ly--------------------- 0-5 0-24 | Silty clay_...---.-_----.---- CH A-7 
For Ryan part tf Ly, see Ryan series. 24-60 | Silty clay_.-.--------------- CH A-7 
Maddock: wen MaB, MbC, McB, MhB, () 0-8 Fine sandy loam or loamy SM A-2-4 or A-4 
Mk3, MmB fine sand. 
For Barnes part of MbC, see Barnes 8-60 | Loamy fine sand.___-------- SM A-2-4 
series; for Hecla part of McB, MhB, 
Mk3, ‘and MmB, sec Heela series. 
Nutley: NuA, NuB, Ny.-.---.----------- (‘) 0-20 | Silty clay.--...-.----------- CH A-7 
For Fargo part of N y, see F rgo series. 20-60 | Silty clay.--...------------- CH A-7 
Overly: Oc, Or_.-----.----------------- 4-5 0-10 | Silt loam__-_--------------- ML-CL A-4 or A-6 
For Aberdeen part of Or, see Aberdeen 10-32 | Silty clay loam--_._-.------- CL A-6 or A~7 
series. 32-60 | Silty clay loam._.---.------- CL A-6 
Parnell: -Pas.s2ic2css este eee eee sete cee 0-3 0-18 | Silty clay loam__...--------- Cit A-7 
18-60 | Clay loam___--------------- CH A-7 
Perella? “Pree seecsedpeen eee ee ses 0-3 0-23 | Loam___-------------------- ML or CL A-4 or A-6 
23-60 | Silt loam or silty clay loam_--| ML-CL or CL A-6 
Rauville: Ra, RaC__.---.---------------- 0-2 0-48 | Silt loam or silty clay loam_-_| ML-CL A-6 
448-60 | Coarse sand to silty clay----- ML-CL A-6 
Renshaw: ReA, ReB, RsA, RsB_---------- Q) 0-18 | Loams.2--22.55--2seneesees SM or ML A-4 
For Sioux part of RsA and RsB, sce 18-60 | Coarse sand and gravel_____-- SP-SM A-1-b 
Sioux series. 
Ryan: Ru, Ry.------------------------- 0-5 0-2 Silty clay loam._-.-..------- CL A-6 
2-60 | Silty clay_--..-------------- CH A-7 
Sioux? JS0s.0 Socheeeeec hee wes eee see st (4) 0-6 | Loam or sandy loam__..----- SM or ML A-4 or A~2-4 
6-60 | Coarse sand and gravel___---- SP-SM A-1-b 
Spottswood: Sp------------------------- (}) 0=30:| Loam. ssvsece.2essies-2c5.- SM or ML A-4 
30-60 | Coarse sand and gravel___-_-- SP-SM A-1l-b 
Stirum: Sr, Ss, St, Su_-_----------------- 0-3 0-6 Fine sandy loam____-------- SM A-2-4 
For Exline part of St, see Exline series; 6-38 | Fine sandy loam, sandy SM, SC, or CL | A-4 
for Letcher part of Su, see Letcher loam, and loamy fine sand. 
series. 38-60 | Loamy fine sand and silt loam: 
Loamy fine sand part___-_- SM A-2-4 
Silt loam part-.__.___-_.-- ML A-6 


See footnotes at end of table. 
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Percentage passing sieve— 
Permea- Available Shrink-swell 
bility water Reaction Salinity Dispersion potential 

No. 4 No. 10 No. 200 capacity 

(4.7 mm.); (2.0 mm.) | (0.074 mm.) 
Inches per 
Inches per hour inch of soit pH 

ee eee 100 90-100 0. 05-0. 20 2 7.9-8.4 | None._..--...-.._.| Low.._.__---._| High. 

55-80 45-60 5-10 6.38+ .02 | 7.47.9 | None... ---- 2 -__ Low ...-------- Low. 
pert oe 100 70-95 0. 2-2. 0 .17 | 66-7.9 | None_...---_..___..] Low.._._-_....| Low to moderate. 
es cI at 100 70-95 0. 2-2. 0 .17 6. 6-7.9 | None...-.......-_.| Low. _..__..___| Low to moderate. 
See aamiak 100 95-100 0. 05-0. 20 . 20 6. 6-7.9 | None......____.___| Low. .____-.-..] High. 
eee 100 80-95 0. 2-0. 63 .18 | 7.4-8.4 | None or slight....._}| Low_......____| Moderate. 
hs ote 100 | 70-90 0. 63-2. 0 17 6. 6-7.9 | None......_____...| Low~........_.| Low to moderate. 
Lame. 100 25-35 2. 0-6. 3 .12 | 61-65 | None__.--___._..._| Low..__.______| Low. 
Fay thea 1 100 40-50 0. 05-0. 63 12 7.9-8.4 | Moderate......_.__.| Moderate...___| Low to moderate. 
eae 100 25-35 2. 0-6. 3 06 | 7. 9-8. 4 | Moderate._......._.| Low _.._.__.._.| Low. 
te eralaiiec ate 100 90-100 0. 05-0. 20 . 20 6. 1-7.3 | None_......-...___| Low.._..___.___| High. 
eee 100 90-100 | 0. 05-0. 20 20 | 7. 4-8 4 | None to moderate.__| Low........___| High. 
wi ciate 100 25-40 2. 0-6. 3 12 6. 6-7.3 | None...-..__-.._...| Low. -_.__.__._| Low. 
eee ae 100 15-25 6. 3+ .07 | 6.6-7.3 | None......_.______.); Low...._.______| Low. 
midges ant 100 95-100 0. 05-0. 20 20 6. 6-7.8 | None_..._....._...| Low........___| High. 
eerie aoe 100 80-95 0. 05-0. 20 20 | 7. 9-8. 4 | None or slight...._.| Low_..-.___._.| High. 
au taeare 100 70-90 0. 63-2. 0 17 | 6.6-7.3 | None_.._..........| Low...__.___..] Low to moderate. 
Awe eh te 100 80-95 0. 20-0. 63 18 6. 6-7.3 | None..._......___.| Low.._.._..___| Moderate. 
poate areca 100 80-95 0. 20-0. 63 18 | 7. 9-8. 4 | None or slight_._..-| Low--.....-.-.| Moderate. 
Sehace as 100 90-95 0. 20-0, 63 18} 6. 6-7.3 | None____.------.--| Low__--.-.-..-] High. 

95-100 90-100 65-85 0. 06-0. 20 17 | 79-84] None__-.---.-___.- Low... ------- High. 
se 100 60-90 0. 63-2. 0 16} 6. 6-7.3 | None___.-.-.-.-_..| Low_._-_._-_..| Low to moderate. 
canoe eee 100 70-95 0. 06-0. 20 18 | 79-8 4] None.__.-._-_-...-.| Low__.-._.-.-.| Moderate. 
Beal OR: 100 70-95 0. 20-2. 0 .17 | 7.47.9 | None to moderate___| Low__--.------| Moderate. 

100 100 70-95 0. 20-0. 63 .17) 7.9-8. 4 | Slight... -..-22._ 2. Lowecoscs3005,~ Moderate. 

98-100 95-100 40-65 0. 63-2. 0 .15 6. 6-7. 3 | None....._---_---- Low...---..--- Low. 

55-80 45-60 5-10 6. 34+ . 02 7.9-8.4 | None____-_-.--_--- Low__.---.---- Low. 
a eal ae 100 80-95 0. 20-0. 63 16 | 6. 6-7.3 | None..._--_._--.-- Low to moder- | Moderate. 

ate. 

Boe cut OS ' 100 90-100 0. 00-0. 06 . 20 7. 9-8. 4 | Very severe._.....-.| Moderate_._._..| High. 

98-100 95-100 24-55 0. 638-6. 3 .12 6. 6-7. 3 | None_.__._-------- Low.....------- Low. 

55-80 45-60 5-10 6. 3+ . 02 7. 9-8. 4 | None...---------- Low...-------- Low. 

98-100 95-100 40-65 0. 63-2. 0 15 6. 6-7. 3 | None___.----------- Owes 2 So.) 5 225 Low. 

55-80 45-60 5-10 3+ . 02 7. 9-8. 4 | None...------- 2. LOW cco tee Low. 
eee seou ee 100 25-385 2. 0-6. 3 12 | 7. 9-84 | None__....-_-.---._| Low..---.--_-_| Low. 
Woceeads 2 100 40-55 0. 05-0. 63 14 | 8. 5-9.0 | Moderate..._._.....| Moderate_-_-.-.| Low to moderate. 
eens 100 15-35 6.3+ . 07 7. 9-8. 4 | Moderate..........-| Low......-----| Low. 
bate le is Eerie 100 70-90 0. 05--0. 63 18 7. 9-8. 4 | Moderate_......__...| Low. -....----| Moderate. 
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TABLE 8.—Listimated properties 


Depth to Classification 
seasonally Depth oy 
Soil series and map symbols high from 
water surface USDA texture Unified AASHO 
table 
ee — 
Feet Inches 
Svea: Sv, Sw..------------------------- 4-5 0-21 | Loam__-_------------------- CL A-4 or A-6 
21-60 | Loam, clay loam..-.--------- CL A-4 or A-6 
Tiffany: Tf, Tn.------------------------ 2-5 0-60 | Fine sandy loam, loam, or SM or ML A-2-4 or A-4 
fine sand. 
Tiffany, silty substratum: Tg.------------ 2-5 0-40 | Fine sandy loam or loam-.--- SM A-2-4 
40-60 | Silty clay loam_-_-.---------- CL A-6 
Tonka: To, Tp.-.----------------------- 0-5 0-11 | Silt loam__-.---------------- ML-CL A-6 
For Parnell part of Tp, see Parnell series. 11-60 | Silty clay loam or clay loam__| CL A-6 or A-7 
Ulen?. ‘U6 sUhR jessie tsceceee eet ios cee 2-5 0-20 | Fine sandy loam_-.-_--.------ SM | A-2-4 
For Hamar part of Uh, see Hamar series. 20-60 | Loamy fine sand or fine sand__| SM A-2-4 
Ulen, silty substratum: Uf___.------------ 2-5 0-20 | Fine sandy loam___..------- SM A-2-4 
20-40 | Loamy fine sand or fine sand__| 5M A-2-4 
40-60 | Silty clay loam_.------------ CL A-6 
Vallera:. Vaose2sc2secneesiese eoeceescees 1-3 0-8 | Silty clay loam_...---------- CL ; A-6 
8-60 | Loam or clay loam. ----.----- CL A-6 
Venlo: Ver ssvebesesseccehs sen Sie ees 0-3 0-24 | Fine sandy loam__-__-------- SM A-2-4 
24-60 | Loamy fine sand___.-------- SM A-2 


1 More than 5 feet. 
9 Salinity is moderate throughout the profile in one mapping unit in this series. 
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No. 4 
(4.7 mm.) 


No. 10 
(2.0 mm.) 


95-98 
95-98 


100 
100 
100 


100 
95-100 


100 
100 


100 
100 
100 


100 
90-95 


100 
100 


Percentage passing sieve— 


No. 200 


(0.074 mm.) 


55-75 
55-75 


25-70 
25-35 
90-95 


70-90 
65-85 


25-35 
15-25 


25-35 
15-25 
90-95 


80-95 
55-80 


25-35 
15-25 


Permea- 
bility 


Inches per hour 
0.6 0 


0. 2-2. 0 
0. 63-6. 3 


2. 0-6. 3 
6. 3+ 
0. 2-0. 63 


0, 2-0. 63 
0. 06-0, 


2, 0-6. 3 
6. 3+ 


Available 
water 
capacity 


Inches per 
inch of soil 
1 


J17 
14 


‘07 


Reaction 
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Shrink-swell 


Salinity Dispersion potential 
None....---_.----_- Low ..--------- Moderate. 
None or moderate .__| Low. ...-_-_.-__ Moderate. 
Noile ences eseeses Low ...---.---- Low. 

NOn@: 2202 3eeeoea Se Low. .--------- Low. 
Non@sc.cisectucceue Low ..--------- Moderate. 
None.....------.--_ Low... -- ---- Low to moderate. 
None.._----.-----__ LOWS soe Se Moderate. 
None... 2.26. souiens LOW sete ce uses Low. 
None_..-.------.-2. Low. .--------- Low. 
None_._.---._-_-_- Low. --.------- Low. 
Nonés, 7. 324 2 st Low ..2.-.--2-- Low. 

N ONG: ot 232 ok poe Low ..--------- Moderate. 
Non@is 232-2202 Low ..--------- Moderate. 
None or slight. .-..) Low. .-------_- Moderate. 
None ss .ceev-ccs2e2 Low. .--------- Low. 
NONGe cats ot ee Low. .-.------- Low. 


3 Available water capacity is 0.07 for loamy fine sand and 0.12 for fine sandy loam. 
4 Properties of this layer are variable. 
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TABLE 9.—Engineering 


[Interpretations are not given for Fresh water marsh; Gravel pits; Loamy lake beaches; Peat and 


Suitability as a source of — Soil features affecting— 


Soil series and Farm ponds 


map symbols 


Aberdeen: 
For Exline part 

of Ae, see 
Exline series. 


Arveson: Af, An.-_.-- 


Arvilla: ArA, ArB_---- 


Barnes: BaC, BaC2, 
BbC, BbD, Be, Be, 
BgA, Bhc, BnB. 

For Buse part of 
BbC and BbD, 
see Buse series; 
for Cresbard 
part of Bc, see 
Cresbard series; 
for Gardena and 
Eckman parts of 
BgA, see their 
respective series; 
for Renshaw 
part of BhC, 
see Renshaw 
series; for Svea 
part of BnB, 
gee Svea series. 


Bearden: Bo, Br, Bs-_-- 
For Exline part of 
Bs, see Exline 
series. 


Borup: Bt, Bu-------- 


See footnote at end of table. 


Fair: 


Good: 


Topsoil 


Very good in 


uppermost 8 
inches. 


high 
water table. 


Good in upper- 


most 7 
inches; fair to 
a depth of 15 
inches. 


Very good in 


uppermost 6 


to 8 inches; fair 


below a depth 
of 8 inches; 
poor where 
soil material 
is stony loam. 


Very good in 


uppermost 12 
inches. 


high 
water table. 


Sand and gravel 


Unsuitable-_-.--_- 


Unsuitable for 
gravel; poor 
for sand; ex~ 
cessive fines. 


Good for sand; 
good source 
of gravel for 
asphalt; poor 
for concrete; 
high content 
of shale and 
limestone. 


Unsuitable--_ --- 


Unsuitable__....- 


Unsuitable.....- 


Road fill 


Poor to very 
poor. 


Fair to good in 
uppermost 15 
inches; very 
good in sub- 
stratum. 


Fair to poor.--- 


Fair in surface 
layer; good 
in sub- 
stratum. 


Highway 
location 


High suscepti- 
bility to 
frost heaving; 


highly plastic. 


Seasonally high 
water table. 


All features 
favorable. 


Scattered pot- 
holes or large 
stones; sub- 
ject to frost 
heaving. 


High suscepti- 
bility to frost 
heaving; sea- 
sonally high 
water table. 


Seasonally high 
water table; 
high suscep- 
tibility to 
frost heaving. 


Reservoir area 


All features 
favorable. 


High water 
table; suit- 
able for dug- 
outs. 


Rapid seepage; 
slow runoff. 


All features 
favorable. 


Fluctuating sea- 
sonally high 
water table; 
may be suit- 
able for dug 
ponds. 


High water 
table; suit- 
able for dug 
ponds. 


Embankments 


Fair stability; 
fair compac- 
tion; medium 
to high com- 
pressibility. 


Fair stability 
and compac- 
tion; semi- 
pervious; 
hazard of 
piping. 


Sandy material; 
rapid seepage; 
poor resist- 
ance, 


All features 
favorable. 


Fairly stable 
and imper- 
vious when 
compacted. 


Fairly stable 
and imper- 
vious when 
compacted. 


interpretations 
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muck, shallow; and Saline land. These land types have a wide range in characteristics] 


Terraces and 
diversions 


Not applicable__-_. 


Not applicable. __- 


Shallow to sand 
and gravel. 


Short slopes.__... 


Not applicable____ 


Not applicable. _._ 


Soil features affecting 


Agricultural 
drainage 


Trrigation 


Slow permeability. 


Seasonally high 
water table; 
moderately 
rapid to rapid 
permeability; 
difficult to 
locate outlets. 


Not applicable. _-- 


Not applicable___- 


Seasonally high 
water table; 
slow perme- 
ability. 


Seasonally high 
water table; 
moderate per- 
meability; diffi- 
cult to locate 


outlets. 


Very slow intake 
rate; suscepti- 
ble to salt ac- 
cumulation; 
moderately 
shallow rooting 
depth. 


Drainage needed; 
rapid perme- 
ability. 


Low available 
water capacity; 
rapid intake rate; 
unstable for 
ditches. 


Moderately slow 
permeability in 
substratum ; 
susceptible to 
salt accumula- 
tion; short 
slopes. 


Drainage needed; 
seasonally high 
water table. 


Drainage needed; 
high water 
table. 


Waterways 


Dense, silty clay 
loam sub- 
soil; difficult 
to construct 
or vegetate 
waterways. 


Not applicable_ 


Shallow to sand 
and gravel; 
low stability; 
difficult to 
vegetate. 


All features 
favorable. 


All features 
favorable. 


Not applicable_ . 


Suitability for 
foundations for 
low buildings ! 


Fair to poor: 
fair bearing 
capacity; 
moderate to 
high shrink- 
swell poten- 
tial; fair to 
poor shear 
strength. 


Poor: high 
water table. 


Good: low 
shrink-swell 
potential. 


Fair: moderate 
to high 
shrink-swell 
potential. 


Fair: moderate 
shrink-swell 
potential. 


Poor: high 
water table. 
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Degree of limitation for 
sewage disposal fields 


Septic tanks 


Severe: slow 
permeability. 


Moderate: oc- 
casional high 
water table. 


Moderate: 
danger of 
polluting 
wells. 


Slight to moder- 
ate: slope. 


Moderate to 
severe: slow 
permeability; 
occasional 
high water 
table. 


Severe: high 
water table. 


Lagoons 


All features 
favorable. 


Severe: rapid 
permeability. 


Severe: rapid 
seepage. 


Moderate: 
slope and mad- 
erately slow 
permeability. 


Moderate: 
slow perme- 
ability and 
fair embank- 
ment mate- 
rial. 


All features 
favorable. 
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Suitability as a source of— Soil features affecting— 


Soil series and Farm ponds 


map symbols 


Topsoil 


Sand and gravel 


Road fill 


Highway 
location 


Reservoir area 


Embankments 


Buse: BvE---.-_----- Very good in Unsuitable_..-_- Fair to poor___.| Steep; scattered | All features All features 
uppermost 3 large stones. favorable. favorable. 
to 6 inches; 
fair below a 
depth of 6 
inches. 

Cavour: Ca.-...----- Poor: high Unsuitable. _.-_- Poorez-sesr5- se Unstable ma- All features Dispersed ma- 
clay content. terial; high favorable. terial; low 

susceptibility stability. 
to frost 
heaving. 

Claire: Ce-----.-.--- Fair in upper- Good for sand; | Good._--_-_..- Subject to Rapid seepage; | Sandy material; 
most 9 fair for erosion. slow runoff. rapid seepage. 
inches. gravel. 

Colvin: Ch, Co, Cs...-| Good: high Unsuitable__--_- Poor-_.---.-.-- Seasonally high | High water Fair stability; 
water table. water table; table; suit- impervious 

high suscep- able for dug when com- 
tibility to ponds. pacted. 
frost heaving; 
potholes and 
seepage 
areas. 
Cresbard: Cu, Cv__..- Very good in Unsuitable___--- Fair to poor__-_-_| Low stability in | All features Fair stability; 
For Cavour part uppermost 6 uppermost 2 favorable. impervious 
of Cu and Cv, to 8 inches. feet. when com- 
see Cavour pacted. 
series. 

Divide: Dd. ._.....- Very good__---- Fair for sand; Fair in surface Seasonally high {| Rapid seepage...| Rapid permea- 
good source layer; very water table. bility when 
of gravel for good in sub- compacted; 
asphalt; poor stratum. hazard of 
for concrete; piping. 
high content 
of shale and 
limestone; 
seasonally 
high water 
table hinders 
excavation. 

Eckman: EaA, EaB, Very good...... Unsuitable__._-. Fair_..---..--- All features All features All features 

EaC. favorable. favorable favorable. 
except where 
underlain by 
sand. 

Edgeley: EbA, EbB__.} Very good in Unsuitable._._.. Fair; good in Bedded shale Holds water Substratum is 
uppermost 7 substratum. below a depth well. shale; poor 
inches; fair of 214 to 4 because com- 
below a depth feet. pacted weight 
of 7 inches. of soil ma- 

terial is so 
light that 
excessive 
amount of 
soil is needed 
to construct 


See footnote at end of tnble. 


stable 
embankment. 
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inter pretations—Continued 


Terraces and 
diversions 


Short slopes_--._- 


Not applicable____ 


Not applicable__-_. 


Not applicable___- 


Not applicable___- 


Not applicable___- 


Some slopes are 
steep. 


Short slopes. __.-- 
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Soil features affecting 


Agricultural 
drainage 


Irrigation 


Not applicable_.-- 


Not applicable____ 


Not applicable_.__ 


Seasonally high 
water table; 
occasional sur- 
face ponding; 
moderately slow 
permeability; 
difficult to 
locate outlets. 


Not applicable- --- 


Seasonally high 
water table; 
moderately 
rapid permea- 
bility. 


Not applicable_--- 


Not applicable---- 


Steep slopes 


Very slow intake 


rate; high salt 
content; shallow 
rooting depth. 


Very low available 


water capacity ; 
rapid intake 
rate. 


Drainage needed; 


high water 
table. 


Slow intake rate; 


susceptible to 
salt accumula- 
tion; moder- 
ately shallow 
rooting depth. 


Drainage needed; 


seasonally high 
water table; low 
available water 
capacity. 


Gravity system on 


flatter slopes; 
sprinkler sys- 
tem on steeper 
slopes. 


Impervious 


bedded shale 
below a depth 
of 3 feet; sus- 
ceptible to salt 
accumulation. 


Waterways 


Suitability for 
foundations for 
low buildings ! 


Degree of limitation for 
sewage disposal fields 


Septic tanks 


Steep; difficult 
to vegetate. 


Dense, silty clay 
loam to silty 
clay subsoil; 
difficult to 
vegetate. 


Not applicable_-_ 


Not applicable_- 


Dense, clay 
loam subsoil; 
difficult to 
vegetate. 


Low stability; 
difficult to 
vegetate. 


Steeper slopes 
difficult to 
vegetate. 


Deep cuts ex- 
pose shale; 
difficult to 
vegetate. 


Fair: moder- 
ate to high 
shrink-swell 
potential. 


Poor: unstable; 
moderate to 
high shrink- 
swell poten- 
tial. 


Good: low 
shrink-swell 
potential. 


Poor: high 
water table. 


Fair to poor: 
moderate to 
high shrink- 
swell poten- 
tial. 


All features 
favorable. 


Fair: moderate 
shrink-swell 
potential. 


Fair: low 
shrink-swell 
potential. 


Moderate to 
severe: 
slope. 


Severe: very 
slow perme- 
ability. 


Moderate: 
danger of 
pollution to 
wells, 


Severe: high 
water table. 


Moderate to 
severe: slow 


permeability. 


Moderate: 
danger of 
polluting 
wells. 


Slight to mod- 
erate: slope. 


Severe: slow 
permeability 
in substra- 
tum. 


Severe: 


Severe: 


Lagoons 


steep. 


Moderate: 


unstable em- 
bankment 
material. 


rapid 
seepage. 


All features 


favorable. 


Slight to 


moderate: 

fair stability of 
embankment 
material. 


Severe: rapid 


seepage. 


Moderate on 


flatter slopes; 
severe on 
steeper slopes: 
permeability. 


All features 


favorable. 
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SOIL SURVEY 


Soil series and 
map symbols 


Egeland: EcC, EdA, 
EdB, EeB, EgA, EgB. 
For Embden part 
of EgA and EgB, 
see Jimbden 
series. 


Embden: Em, En, 


fo) 

For Gardena part 
of Eo, see 
Gardena series. 


Exline: Es, 
For Lamoure part 
of Ex, see La- 
moure series. 


Fargo: Fe, Fh.--.---- 
For Hegne part 
of Fh, see Hegne 
series. 


Fordville: FvA, FvB_.- 


Gardena: Ga, GaB, 
Gb, Ge, GeA 
For Eckman part 
of GeA, see 
Eckman series. 


Glyndon: Gl, GIB, 
Gm, Gn. 


Grano: 


Great Bend: 
Gta, GiB. 


GrB, 


For Barnes part of 
GtA and GtB 
see Barnes series. 


Suitability as a source of— 


Topsoil 


Sand and gravel 


Road fill 


Very good__-_-_- 


Very good_..--- 


Poor: high 
clay content. 


Fair: high 
clay content. 


Very good__---- 


Very good._-.-- 


Very good____-- 


Fair: high clay 
content; 
occasionally 
flooded. 


See footnote at end of table. 


Unsuitable for 
gravel; fair 
to good for 
sand; exces- 
sive fines in 
some areas. 


Unsuitable for 
gravel; fair 
for sand; ex- 
cessive fines. 


Unsuitable___.-- 


Unsuitable____-_ 


Fair for sand; 
good source 
of gravel for 
asphalt; poor 
for concrete; 
high content 
of shale and 
limestone. 


Unsuitable_____- 


Unsuitable_.__-- 


Unsuitable_____. 


Unsuitable_____- 


Poor to very 
poor. 


Very poor-_--.- 


Fair in upper- 
most 2 to 3 
feet; very 
good in sub- 
stratum. 


Fair to poor_-_-- 


Fair to good 
in surface 
layer; good 
to poor in 
substratum. 


Very poor..---- 


TABLE 9.—Engineering 


Soil features affecting— 


Embankments 


Sandy material; 


Farm ponds 
Highway 
location 
Reservoir area 
Subject to Rapid seepage.__ 
erosion. 


Subject to 
erosion. 


Highly plastic; 
high suscepti- 
bility to frost 
heaving; 
seasonally 
high water 
table. 


Highly plastic; 
high suscepti- 
bility to frost 
heaving. 


All features 
favorable. 


All features 
favorable. 


Seasonally high 
water table; 
subject to 
frost heaving. 


Highly plastic; 
high suscep- 
tibility to 
frost heaving; 
occasionally 
flooded. 


A few potholes; 
subject to 
frost heaving. 


Rapid seepage-_-_ 


All features 
favorable. 


All features 
favorable. 


Material too 
porous to 
hold water. 


All features 
favorable ex- 
cept where 
underlain by 
sand. 


Moderate seep- 
age in upper- 
most 8 feet; 
seasonally 
high water 
table. 


Impervious; 
holds water 
well, 


All features 
favorable. 


rapid seepage; 
subject to 
piping. 


Sandy material; 
rapid seep- 
age; subject 
to piping. 


Dispersed ma- 
terial; low 
stability. 


Clayey ma- 
terial; high 
volume 
change; 
impervious. 


Sandy ma- 
terial; poor 
stability ; 
rapid seep- 
age; poor 
resistance to 
piping. 


Fair to good 
stability. 


All features 
favorable. 


Difficult to 
work; poor 
stability ; 
high com- 
pressibility. 


Fairly stable 
and imper- 
vious when 
compacted. 
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Terraces and 
diversions 


Soil features affecting 


Agricultural 
drainage 


Trrigation 


Short slopes------ 


Not applicable-_--- 


Not applicable__-_ 


Not applicable___- 


Not applicable___- 


All features 
favorable. 


All features 


favorable. 


Not applicable_--_ 


Not applicable__-- 


Not applicable---- 


Not applicable -__- 


Very slow perme- 
ability; sea- 
sonally high 
water table. 


Subject to surface 
ponding; slow 
permeability. 


Not applicable -__- 


-Not applicable - __- 


Seasonally high 
water table; 
moderate per- 
meability. 


Subject to fre- 
quent surface 
ponding; slow 
permeability ; 
difficult to 
locate outlets. 


Not applicable. -_- 


374-278—71-—_8 


Rapid intake 
rate; sprinkler 
system on 
steeper slopes. 


Rapid intake rate._ 


Slow intake rate__- 


Slow intake rate; 
danger of salt 
accumulation. 


Rapid intake rate; 
low available 
water capacity. 


Can be leveled .--- 


Can be leveled; 
seasonally high 
water table. 


Very slow intake 
rate. 


Slow intake rate; 
easily leveled. 


Waterways 


Suitability for 
foundations for 
low buildings ! 


Degree of limitation for 
sewage disposal fields 


Septic tanks 


Not applicable__ 


Not applicable -- 


All features 
favorable. 


All features 
favorable. 


Not applicable ._ 


All features 
favorable. 


All features 
favorable. 


Dense, clayey 
subsoil; dif- 
ficult to 
construct. 


Not applicable_ 


Good: low 
shrink-swell 
potential. 


Good: low 
shrink-swell 
potential. 


Poor: high 
shrink-swell 
potential. 


Poor: high 
shrink-swell 
potential. 


Good: low 
shrink-swell 
potential. 


Fair: poor 
shear 
strength. 


Fair: seasonal- 
ly high water 
table. 


Poor: high 
shrink-swell 
potential. 


Fair: moderate 
shrink-swell 
potential. 


All features 
favorable. 


All features 
favorable. 


Severe: very 
slow perme- 
ability. 


Severe: slow 
permeability. 


All features 
favorable. 


Moderate: mod- 
erate permea- 
bility. 


Moderate: 
seasonally 
high water 
table. 


Severe: slow 
permeability; 
frequently 
flooded. 


Severe: mod- 
erately slow 
permeability. 


Lagoons 


Severe: rapid 
permeability. 


Severe: rapid 
permeability. 


Slight to mod- 
erate: poor 
embarkment 
stability. 


All features 
favorable. 


Severe: rapid 
permeability. 


Moderate: mod- 
erate permea- 
bility. 


Severe: rapid 
permeability 
in sub- 
stratum. 


Moderate: 
embankment 
material. 


Slight to mod- 
erate: fair 
embankment. 

material. 
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TABLE 9.—Hngwneering 


Soil series and 
map symbols 


Hamar: Ha, He_--.-- 


Hamerly: Hf, Hg_---- 
For Svea part of 
Hg, see Svea 
series. 


Heela: Hh, Hk, HI, 
HIB, Hm, Hn, HoA, 
HoB, HuA, HuB, Hv. 

For Hamar part of 
Hn, HoA, and 
HoB, see Hamar 
series; for Ulen 
part of HuA, 
HuB, and Hv, 
see Ulen series. 


Hegne: Hx.---------- 


LaDelle: La, Lc, Ld.__ 


Lamoure: Le, Lf..---- 


LaPrairie: Lg, LI, Lm- 
For Lamoure part 
of Lm, see 
Lamoure series. 


Letcher: 


Ludden: Lu, Lw, Ly__- 
For Ryan part of 
Ly, see Ryan 
series. 


Suitability as a source of— 


Soil features affecting— 


Highway 
Topsoil Sand and gravel Road fill location 

Poor where soil | Unsuitable for Good__-------- Seasonally high 
material is gravel; poor water table; 
loamy sand; for sand; subject to 
good where excessive wind erosion. 
soil material fines. 
is sandy 
loam; high 
water table. 

Good....------ Unsuitable____-- Poor.---------- Subject to frost 
heaving; 
seasonally 
high water 
table. 

Good where soil | Unsuitable for Good___.------ Subject to 
material is gravel; fair erosion. 
sandy loam; for sand; 
poor where some fines. 
soil material 
is loamy sand. 

Fair: high clay | Unsuitable____-- Very poor. _---- Highly plastic; 
content. high sus- 

ceptibility to 
frost heaving. 

Very good____-- Unsuitable____-- POOP eee wenk bse Susceptible to 
frost heaving. 

Good: Unsuitable____.- Poor to very Seasonally 
occasionally poor. high water 
flooded. table; subject 

to flooding; 
highly sus- 
ceptible to 
frost heaving. 
Very good------ Unsuitable_.__-. Poor___-.------ Susceptible to 


Good in upper- 
most 5 to 10 
inches; fair 
below a depth 
of 10 inches. 


Fair: high clay 
content. 


See footnote at end of table. 


Unsuitable for 
gravel; fair 
for sand in 
substratum; 
some fines. 


Unsuitable_.-_-. 


Fair to good in 
uppermost 2 
feet; good in 
substratum. 


Very poor. _---- 


frost heaving. 


Seasonally high 
water table; 
subject to 
frost heaving; 
subject to 
erosion, 


Highly plastic; 
highly sus- 
ceptible to 
frost heaving; 
occasionally 
flooded. 


Farm ponds 


Reservoir area 


High water 
table. 


Seasonally high 
water table; 
holds water. 


Rapid seepage--__ 


All features 
favorable. 


All features 
favorable. 


Holds water 
well. 


All features 
favorable. 


Seasonally high 
water table; 
rapid seep- 
age. 


Impervious; 
holds water 
well. 


Embankments 


Poor resistance 
to piping. 


All features 
favorable. 


Sandy material; 
rapid seepage; 
subject to 
piping. 


Clayey material; 
high volume 
change; im- 
pervious. 


All features 
favorable. 


Fair stability; 
compaction 
difficult when 
wet. 


All features 
favorable. 


Sandy material; 
rapid seep- 
age; poor 
resistance 
to piping. 


Fair stability; 
poor work- 
ability ; 
highly com- 
pressible. 
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inter pretations—Continued 


Terraces and 
diversions 


Soil features affecting 


Agricultural 
drainage 


Irrigation 


Not applicable___- 


Short slopes..__-- 


Not applicable___- 


Not applicable____ 


All features 
favorable. 


All features 
favorable. 


All features 
favorable. 


Sandy material; 
highly erod- 
ible; dificult 
to vegetate. 


Not applicable_._- 


Seasonally high 
water table; 
rapid perme- 
ability; difficult 
to locate out- 
lets. 


Seasonally high 
water table; 
moderate 
permeability. 


Not applicable_ _-- 


Su ject to surface 
ponding; slow 
permeability. 


Not applicable -_-_ 


Seasonally high 
water table; 
subject to 
stream over- 
flow; moder- 
ately slow 
permeability. 


Not applicable .-_- 


Seasonally high 
water table; 
slow perme- 
ability in sub- 
soil. 


Subject to surface 
ponding; slow 
permeability. 


Drainage needed; 
rapid intake 
rate. 


Drainage needed. _ 


Rapid intake rate; 
low available 
water capacity. 


Slow intake rate; 
danger of salt 
accumulation. 


Moderate intake 
rate; high 
available water 
capacity. 


High water table ._ 


Moderate intake 
rate; high 
available water 
capacity. 


Seasonally high 
water table; 
low available 
water capacity. 


Very slow intake 
rate. 


Waterways 


Not applicable_-_ 


All features 
favorable. 


Not applicable _ 


All features 
favorable. 


All features 
favorable. 


All features 
favorable. 


All features 
favorable. 


Sandy material; 
highly erod- 
ible; difficult 
to vegetate. 


All features 
favorable. 


Suitability for 
foundations for 
low buildings 4 


Fair: high water 
table. 


Fair: moderate 
shrink-swell 
potential. 


Good: low 
shrink-swell 
potential. 


Poor: high 
shrink-swell 
potential. 


Fair: low to 
moderate 
shrink-swell 
potential. 


Poor: high 
water table. 


Fair: low to 
moderate 
shrink-swell 
potential. 


Fair: season- 
ally high 
water table. 


Poor: high 
shrink-swell 
potential; 
occasionally 
flooded. 
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Degree of limitation for 
sewage disposal fields 


Septic tanks 


Moderate: sea- 
sonally high 
water table. 


Moderate to 
severe: 
moderately 
slow per- 
meability. 


Slight: no limit- 
ing factors. 


Severe: slow 
permeability. 


Moderate to 
severe: mod- 
erate to moder- 
ately slow per- 
meability. 


Severe: slow 
permeability ; 
high water 
table. 


Moderate: 
moderate 
permeability. 


Moderate: 
seasonally 
high water 
table. 


Severe: slow 
permeability ; 
occasionally 
flooded. 


Lagoons 


Severe: rapid 
permeability. 


Moderate: 
moderately 
slow per- 
meability. 


Severe: rapid 
permeability. 


All features 
favorable. 


Moderate: 
moderate 
permeability. 


All features 
favorable. 


Moderate: 
moderate 
permeability. 


Severe: rapid 
permeability. 


All features 
favorable. 
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TABLE 9.—Fngineering 


Suitability as a source of— Soil features affecting— 
Soil series and Farm ponds 
map symbols Highway 
Topsoil Sand and gravel Road fill location 
| Reservoir area Embankments 
Maddock: MaA, Good where soil | Unsuitable for Good____------ Subject to Material too Sandy material; 
MaB, MbC, McB, material is gravel; good erosion. porous to rapid seep- 
MhB, Mk3, MmB, sandy loam; for sand; hold water. age. 
For Barnes part of poor where some fines. 
MbC, see Barnes soil material 
series; for Hecla is loamy sand. 
part of McB, 
MhB, Mk3, and 
MmB, see Hecla 
series. 
Nutley: NuA, NuB, Good: high Unsuitable_.--_-- Very poor..-_-- Highly plastic; All features Clayey mate- 
Ny. clay content. highly sus- favorable. rial; poor 
For Fargo part of ceptible to workability; 
Ny, see Fargo frost heaving. high volume 
series. change. 

Overly: Oc, Or.------ Very good..-~-- Unsuitable...---) Poor...--.----- High suscepti- All features Fairly stable 

For Aberdeen part bility to frost favorable. and impervi- 
of Or, see heaving; ous when 
Aberdeen series. material is compacted. 

plastic. 

Parnell: Pa_....------ Fair to good: Unsuitable_._-_- Very poor. _.___ Highly plastic; All features Silty clay loam 
occasionally highly sus- favorable. and clay loam 
flooded. H ceptible to material; poor 

frost heaving; workability; 
frequently high volume 
ponded. change. 

Perella: Pr.-_..------ Good: high Unsuitable... _- Fair to poor in Highly sus- All features Fair stability; 
water table. surface layer; ceptible to favorable. slow perme- 

poor in sub- frost heaving; ability. 
stratum, occasionally 
flooded. 

Rauville: Ra, RaC..--| Poor: fre- Unsuitable___.-. Very poor in High water Permanent Fair stability ; 

quently wet. surface layer. table; fre- water table moderate to 
quently within 5 feet slow perme- 
flooded. of surface. ability when 

compacted. 

Renshaw: ReA, ReB, Good in upper- | Fair for sand; Fair to good in | All features Rapid seepage; | Sandy mate- 

RsA, RsB. most 6 good source uppermost 2 favorable. slow runoff, rial; rapid 
For Sioux part of inches; fair of gravel for to 3 feet; seepage; poor 
RsA and RsB, to a depth of asphalt; poor very good in resistance to 
see Sioux series. 18 inches. for concrete; substratum. piping. 

high content 
of shale and 
limestone. 

Ryan: Ru, Ry-------- Poor: high Unsuitable___--- Poor to very Highly plastic; All features Dispersed ma- 

clay content. poor. high sus- favorable. terial; poor 
ceptibility to stability. 
frost heaving; 
seasonal high 
water table. 


See footnote at end of table 


LA MOURE COUNTY AND PARTS OF JAMES RIVER VALLEY, NORTH DAKOTA 107 


inter pretations—Continued 


Soil features affecting 
ee oe ee en a te Suitability for Degree of limitation for 
foundations for sewage disposal fields 
Terraces and Agricultural low buildings ! 
diversions drainage Irrigation Waterways 
Septic tanks Lagoons 

Not applicable._..| Not applicable.___| Low available Not applicable._| Good: low Slight: no Severe: rapid 
water capacity; shrink-swell limiting permeability. 
rapid intake potential. factors. 
rate. 

Not applicable_...| Subject to surface | Slow intake rate...| Not applicable__| Poor: high Severe: slow All features 
ponding. shrink-swell permeability. favorable. 

potential. 

Not applicable..__| Not applicable____) Slow intake rate; Not applicable__| Fair: moder- Severe: slow Slight to mod- 

easily leveled. | ate shrink- permeability. erate: fair 
swell poten- embankment 
tial. material. 

Not applicable____| Subject to surface | Slow intake rate; Not applicable__| Poor: high Severe: slow Moderate: 
ponding; slow drainage needed, shrink-swell permeability. poor embank- 
permeability ; but soil is potential. ment mate- 
difficult to difficult to rial. 
locate outlets. drain. 

Not applicable.___| Seasonally high Moderate intake Not applicable_.} Fair: moder- Severe: slow Moderate: 
water table; rate; drainage ate shrink- permeability. fair embank- 
moderately slow needed. swell poten- ment material. 
permeability; tial. 
difficult to 
locate outlets. 

Not applicable.__.| High water table; | Drainage needed, | Not applicable_.) Fair: moderate | Severe:  fre- Severe: occa- 
frequently ; but difficult; shrink-swell quently sionally 
flooded; difficult slow intake potential. flooded; high flooded. 
to locate outlets. rate. water table. 

Nearly level; low | Not applicable__..| Low available Shallow to sand | Good: low Moderate: Severe: rapid 

runoff poten- water capacity; and gravel; shrink-swell hazard of seepage. 
tial; shallow to rapid intake low stability; potential. polluting 

sand and rate; unstable difficult to wells. 

gravel. for ditches. vegetate. 

Not applicable_._.| Very slow per- Slow intake rate.._| All features Poor: high Severe: very Slight to mod- 
meability; sea- - - favorable. shrink-swell slow permea- erate: poor 
sonally high potential. bility. embankment 
water table. stability. 
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Soil series and 
map symbols 


Sioux: So - ---------- 
Spottswood: Sp_..--- 
Stirum: Sr, Ss, St, Su. 


For Exline part of 
St, see Exline 
series; for 
Letcher part of 
Su, see Letcher 
series. 


Tiffany: Tf, Tg, Tn---- 


Tonka: To, Tp_..----- 
For Parnell part 
of Tp, see 
Parnell series. 


Ulen: Ue, Uf, Uh.._--- 
For Hamar part of 
Uh, see Hamar 
series. 


SOIL SURVEY 


Suitability as a source of— 


Topsoil 


Good in upper- 
most 8 
inches. 


Very good_--.-- 


Good in upper- 
most 6 
inches; poor 
below a 
depth of 6 
inches; high 
clay content. 


Very good_.-.-- 


Good: high 
water table. 


Good: occa- 
sionally 
flooded. 


See footnote at end of table. 


Sand and gravel 


Fair for sand; 
good source 
of gravel for 
asphalt and 
concrete; 
may need 
washing if 
used for 
concrete. 


Fair for sand; 
good source 
of gravel for 
asphalt; poor 
for concrete; 
high content 
of shale and 
limestone. 


Unsuitable for 
gravel; fair 
for sand in 
substratum; 
some fines; 
seasonally 
high water 
table. 


Unsuitable___--- 


Unsuitable for 
gravel; poor 
for sand; 
excessive 
fines; sea- 
sonally high 
water table 
hinders 
excavation. 


Unsuitable____-- 


Unsuitable for 
gravel; poor 
for sand; 
excessive 
fines; sea- 
sonally high 
water table 
hinders 
excavation. 


2 


Road fill 


Good in upper- 
most 12 
inches; very 
good below a 
depth of 12 
inches. 


Fair in upper- 
most 2 to 3 
feet; very 
good in sub- 
stratum, 


Fair to poor...-- 


Fair to good_-_-.- 


Very poor..--.. 


TaBLe 9.—Engineering 


Soil features affecting— 


Highway 
location 


Scattered large 
stones; thin 
surface layer. 


All features 
favorable. 


Seasonally high 
water table; 
subject to 
erosion, 


Numerous small 
potholes; 
subject to 
frost heaving; 
few scattered 
stones. 


Seasonally high 
water table; 
occasionally 
flooded; sub- 
ject to 
erosion. 


Occasionally 
ponded; 
highly sus- 
ceptible to 
frost heaving. 


Seasonally high 
water table; 
subject to 
erosion. 


Farm ponds 


Reservoir area 


Material too 
porous to 
hold water. 


Material too 
porous to 
hold water. 


Material too 
porous to 
hold water; 
high water 
table. 


All features 
favorable. 


Material too 
porous to 
hold water; 
high water 
table. 


All features 
favorable; 
high water 
table; occa- 
sionally 
ponded. 


Material too 
porous to 
hold water; 
high water 
table. 


Embankments 


Sandy material; 
rapid seepage; 
fair stability ; 
poor resist- 
ance to 
piping. 


Sandy material; 
rapid seepage; 
fair stability ; 
poor resist- 
ance to piping. 


Sandy material; 
moderate 
permeability 
when com- 
pacted; fair 
resistance to 
piping. 


All features 
favorable. 


Sandy material; 
rapid seepage; 
poor resist- 
ance to 
piping. 


Slow permea- 
bility when 
compacted; 
clayey ma- 
terial; diffi- 
cult to work 
when wet. 


Moderate per- 
meability 
when com- 
pacted; poor 
resistance to 
piping; fair 
stability. 
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Soil features affecting 


Terraces and 
diversions 


Agricultural 
drainage 


Irrigation 


Not applicable____ 


Not applicable___. 


Not applicable_____ 


Short slopes_____- 


Not applicable___- 


All features 
favorable. 


Not applicable. ___ 


Not applicable. __- 


Not applicable____ 


Seasonally high 
water table; 
moderate per- 
meability. 


Not applicable. __- 


Seasonally high 
water table; 
moderate per- 
meahility; diffi- 
cult to locate 
outlets. 


Subject to surface 


ponding; slow 
permeability; 
difficult to 

locate outlets. 


Seasonally high 
water table; 
moderately 
rapid perme- 
ability. 


Rapid intake 
rate; low avail- 
able water 
capacity. 


Rapid intake 
rate; low avail- 
able water 
capacity. 


Rapid intake 
rate; low avail- 
able water 
capacity; drain- 
age needed. 


Short slopes; 
moderately 
slow permea- 
bility in sub- 
stratum. 


Seasonally high 
water table; 
rapid intake 
rate; moderate 
available water 
capacity. 


Seasonally high 
water table; 
high available 
water capacity; 
slow intake 
rate. 


Seasonally high 
water table; 
rapid intake 
rate; low 
available water 
capacity. 


Waterways 


Suitability for 
foundations for 
low buildings } 


Degree of limitation for 
sewage disposal fields 


Septic tanks 


Lagoons 


Not applicable__ 


Not applicable__ 


Not applicable. _ 


All features 
favorable. 


Not applicable_ 


All features 
favorable. 


Not applicable_- 


Good: low 
shrink-swell 
potential. 


Good: low 
shrink-swell 
potential. 


Good: 
shear 
strength. 


fair 


Fair: mod- 
erate shrink- 
swell poten- 
tial. 


Good: low 
shrink-swell 
potential. 


Fair: moderate 
shrink-swell 
potential. 


Fair to good: 
low to mod- 
erate shrink- 
swell 
potential. 


All features 
favorable. 


All features 
favorable, 


Moderate: 
seasonally 
high water 
table. 


All features 
favorable. 


Moderate: 
seasonally 
high water 
table. 


Severe: slow 
permeability; 
seasonally 
high water 
table. 


All features 
favorable. 


Severe: rapid 
permeability. 


Severe: rapid 
permeability. 


Severe: rapid 
permeability. 


Moderate: 
slope and 
moderately 
slow per- 
meability. 


Severe: rapid 
permeability. 


Moderate: 
slow permea- 
bility and fair 
embankment 
material. 


Severe: rapid 
permeability 
in sub- 
stratum.. 


110 


Suitability as a source of— 


Soil series and 


map symbols Highway 
Topsoil Sand and gravel Road fill location 
Reservoir area Embankments 
Vallers: Va_.--------- Good: high Unsuitable_____- POOrecieescw Seasonally high | All features Some clay loam 
water table. water table; favorable; material; fair 
highly sus- high water stability ; 
ceptible to table. impervious. 
frost heaving; 
scattered 
large stones. 
Venlo: Ve__.--------- Fair: high Unsuitable__-_-- Fair to good___-| Frequently Frequently Sandy material; 
water table. ponded; ponded; fluc- rapid seepage. 
poorly tuating water 
drained. table. 
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TABLE 9.—ngineering 


Soil features affecting— 


Farm ponds 


1 Engineers and others should not attempt to apply specific values to the estimates given for bearing capacity of soils. 


Parent material 


During the Pleistocene period, all of the Survey Area 
was covered by glaciers. The parent material of the soils 
of this Area consists mainly of glacial till, glacial melt- 
water deposits, and postglacial alluvium. Most of the 
soils developed in friable, calcareous loam or light-gray, 
loamy till. The till mantle ranges from 1 foot to more 
than 500 feet in thickness. In most places it is very thick, 
but in an- area south of Edgeley it overlies Cretaceous 
shale at a depth of 2 to 5 feet. 

The deposits left by glacial melt water consist of well- 
sorted materials carried by water flowing from the melt- 
ing ice and deposited on outwash plains and terraces, as 
valley trains, and in glacial lakes. These deposits range 
from fine sand to clay in texture; in some places they are 
underlain by coarse sand and gravel. The depth of the 
glacial melt-water deposits over glacial till ranges from 
2 feet or less to more than 5 feet. Some small areas of 
coarse-textured glacial melt-water deposits have been re- 
worked by wind and deposited as small hummocks or low 
sand ridges. The soils that developed in glacial melt-water 
deposits are inextensive compared with those that de- 
veloped im till parent material, and they are widely dis- 
tributed throughout the Survey Area. 

Most of the bottom-land soils in the Area developed 
in recent alluvium deposited by streams. These sediments 
range from sandy loam to clay in texture, and they are 
commonly stratified. The most extensive deposits of allu- 
vium in the Area are on the floor of the James River 
Valley. The thickness of the deposits ranges from 25 feet 
at Grand Rapids to 50 or 60 feet at La Moure. The James 
River seldom overflows at the present time, and it is 
probable that much of this alluvium was deposited by 
melt water flowing from the Mankato ice sheet. 

Differences among the soils are partly due to differences 
in the kinds of parent material in which the soils de- 
veloped, For example, the soils that developed in loamy 
glacial till generally have a uniform loam or clay loam 


texture throughout the profile. Those that developed in 
glacial melt-water deposits have a wide range of texture. 
Claypan soils of the Aberdeen, Cavour, Cresbard, Exline, 
and Ryan series developed in parent material that con- 
tained a high percentage of sodium salts. 


Climate 


This Survey Area has a cool-temperate, dry-subhumid, 
continental climate characterized by cold, dry winters 
and warm, relatively moist summers. The average annual 
precipitation amounts to about 18 inches, and more than 
80 percent of it falls during the growing season. Maxi- 
mum temperatures during the summer months average 
about 80°F, but temperatures of 90° to 100° are common. 
In winter the temperature averages about 12°, and in 
most years snow covers the ground from the first of 
December until the middle of March. The soil is gen- 
erally frozen to a depth of 314 to 414 feet from November 
to April. 

The principal effect of climate on soil formation in this 
Area has been the direct influence of rainfall and tem- 
perature on the weathering of the parent material, the 
leaching and accumulation of carbonates, and the accumu- 
lation of organic matter in the surface layer. In addition, 
the climate directly affects the kinds of plant and animal 
life that can thrive and thus contributes to soil develop- 
ment. 

The chemical processes of weathering proceed at a 
relatively slow rate in this Area, as compared to warmer, 
more humid parts of the county. Some of the soils, such 
as those of the Barnes and Edgeley series, are leached of 
carbonates to a depth of 15 to 30 inches. The precipitation 
has been sufficient to support the dense stands of tall and 
mid grasses, under which the soils have developed. This 
environment has favored the development of dark-colored 
soils that have a thick, granular surface layer that is rich 
in organic-matter content. The surface layer grades to a 
brown or dark-grayish brown subsoil above a zone of 
lime accumulation. 
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Soil features affecting 


Terraces and 
diversions 


Agricultural 
drainage 


Irrigation 


Waterways 


Suitability for 
foundations for 
low buildings ! 


Degree of limitation for 
sewage disposal fields 


Septic tanks 


Lagoons 


capacity; 
easily leveled. 


All features Seasonally high Seasonally high All features Fair: mod- Severe: slow | Slight to mod- 
favorable, water table; water table; favorable. erate shrink- permeability; erate: slow 
moderately slow intake swell poten- seasonally permeability. 
slow permeabil- rate; high tial. high water 
ity; difficult to available water table. 
locate outlets. capacity. 
Many small Drainage ditches Drainage needed; | Sandy material; | Fair: high Slight: no ; Severe: rapid 
depressions. needed; banks high intake highly erod- water table. limiting permeability. 
may be rate; low ible; difficult factors. 
unstable. available water to vegetate. 


Plant and animal life 


The native vegetation in the Survey Area consists pri- 
marily of short, mid, and tall grasses. Only a few small 
areas in the James River Valley and some of the steep 
ravines are wooded. The composition of the native grass- 
land varies with the soils. On the well-drained, nearly 
level and undulating soils, such as those of the Barnes, 
Great Bend, Eckman, Egeland, and Maddock series, the 
native vegetation is mainly tall and mid grasses. The 
principal species are green, needlegrass, bearded wheat- 
grass, big bluestem, little bluestem, needle-and-thread, 
and Canada wildrye. Short and mid grasses predominate 
on the hilly, excessively drained soils. These grasses in- 
clude little bluestem, plains muhly, side-oats grama, blue 
grama, and needle-and-thread. On the poorly drained 
soils, such as those of the Arveson, Borup, Colvin, Grano, 
Perella, Parnell, Stirum, and Vallers series, the vegetation 
consists of tall grasses, reeds, rivergrass, slough sedge, 
American mannagrass, northern reedgrass, and prairie 
cordgrass. 

The principal effects of plant and animal life on soil 
formation are the accumulation of organic matter and 
the translocation of plant nutrients from the lower to the 
upper layers. The native grass vegetation has contributed 
large amounts of organic matter to the soils. The roots 
penetrate into the lower horizons, take up calcium, phos- 
phorus, potassium, and other nutrients, then leave these 
elements near the surface when the plants die and decay. 
The presence of calcium and the high content of organic 
matter in the surface layer have favored the development 
of soils that have granular structure. 

Bacteria and fungi play an important role in the de- 
velopment of soils by breaking down wundecomposed 
organic matter and changing it into humus. Some bac- 
teria take nitrogen from the air and change it into a form 
that can be used by plants. The life processes of earth- 
worms, small rodents, insects, slugs, and snails also in- 
fluence soil development. 


Relief and drainage 


Most of the Survey Area is nearly level to undulating, 
but some areas are rolling to steep. Many poorly drained 
depressions receive runoff from higher elevations. The 
steepest areas are the morainic hills in the western part 
of La Moure County and the breaks of the James River 
Valley. Local differences in relief range from Jess than 
10 feet in a square mile to 50 to 100 feet in a square mile. 

The principal drainage system is the James River and’ 
its tributaries. The natural drainage is mainly to the east 
and south because of the higher elevations in the western 
part of La Moure County. Much of the Area does not have 
a well-established drainage system, and runoff collects in 
poorly drained depressions. 

Relief influences the formation of soils through its 
effect on drainage, runoff, and erosion. Many differences 
in the soils of this Survey Area result from their topo- 
graphic position. Among these differences are drainage, 
thickness of the A horizon and content of organic matter, 
color and mottling of the subsoil, thickness of the solum, 
and degree of horizon differentiation. 

Runoff is rapid on steep slopes, and only a small per- 
centage of the rainfall penetrates the soil. Under these 
conditions, there is little moisture for plant growth and 
soil development. The steep soils are thin and low in 
organic-matter content, and they have weak horizonation. 
Examples of these soils are those of the Buse and Sioux 
series. 

Soils on nearly level to rollmg slopes are moderately 
well drained and well drained. There is sufficient moisture 
to support good stands of mixed native grasses, and the 
soils have well-developed profiles, characterized by a 
dark-colored A horizon and a brown to very dark brown 
B horizon. Examples of these soils are those of the Barnes, 
Eckman, Egeland, and Maddock series. Most of the 
moderately well drained soils occur as level or slightly 
concave areas, They generally have a thicker A horizon, 
a darker colored B horizon, and a greater depth to lime 
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than those on convex, undulating or rolling landscapes. 
Examples of these soils are those of the Embden, Gar- 
dena, Hecla, and Svea series. 

Concave depressional areas that receive large amounts 
of runoff from higher elevations have somewhat poor to 
very poor natural drainage. Most of the soils in these 
positions are characterized by a black, thick A horizon, 
a mottled gray or olive subsoil, and substrata like the 
subsoil. Examples of these soils are those of the Parnell, 
Perella, Tonka, and Venlo series. 

Time 

Time is necessary for the factors of soil formation to 
act on parent material, The length of time for a particu- 
jar soil to develop depends on the kind of parent mate- 
rial and many other factors. : 

The soils of this Survey Area range from mature soils 
that have well-developed profile characteristics to young 
soils that have little or no horizon differentiation, or pro- 
file development. The well-drained soils, such as those of 
the Barnes series, are among the most mature soils in the 
Area, 

Most differences in profile development result from the 
combined effects of the other soil-forming factors, rather 
than the effects of time. 


Classification of the Soils 


Two systems of classifying soils have been used in the 
United States in recent years. The older system was 
adopted in 1938 (2, 72) and later revised. The system 
currently used was adopted for general use by the Na- 
tional Cooperative Soil Survey in 1965 and supplemented 
in March 1967 and in September 1968 (74). This system is 
under continual study, and readers interested in the de- 
velopment of the system should refer to the latest litera- 
ture available (20). 

Table 10 shows the classification of each of the soil 
series represented in this Survey Area according to the 
present system, and also the great soil group according to 
the 1938 system. 

Continuing refinement of the soil classification system 
since publication of the soil survey of adjoining Sargent 
County in 1964 has resulted in a few differences in 
classification by soil series. For example, the Tonka series 
of this survey is the same as the Tetonka series of the 
Sargent County soil survey. 

The current system defines classes in terms of observable 
or measurable properties of soils, The properties chosen 
are primarily those that permit the grouping of soils that 
are similar in genesis. The classification is designed to 
encompass all soils, It has six categories. Beginning with 
the most inclusive, they are the order, the suborder, the 
great group, the subgroup, the family, and the series. 
These are briefly defined in the following paragraphs. 

Orprer.—Ten soils orders are recognized in the current 
system. These are the Entisols, Vertisols, Inceptisols, 
Aridisols, Mollisols, Spodosols, Alfisols, Ultisols, Oxisols, 
and Histosols. The properties used to differentiate the 
soil orders are those that tend to give broad climatic 
groupings of soils. Two exceptions, the Entisols and 
Histosols, occur in many different climates. Two of the 
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ten soil orders are represented in this Survey Area. These 
are the Entisols and Mollisols, 

Entisols are recent soils in which there has been no 
horizon development. This order is represented by soils 
of the Claire series. 

Mollisols have a thick, dark-colored surface layer. Most 
of these soils formed under grass. All of the soils of this 
Area, except those of the Claire series, are classified as 
Mollisols. 

Susorper.—Each order is divided into suborders, pri- 
marily on the basis of characteristics that seem to produce 
classes having genetic similarity. Mainly, these are charac- 
teristics that reflect either the presence or absence of 
waterlogging or soil differences resulting from the climate 
or vegetation. The climatic range is narrower than that 
of the orders. 

Great Grour.—Each suborder is divided into great 
groups, on the basis of uniformity in the kinds and 
sequence of major horizons and similarity of the signifi- 
cant features of corresponding horizons, The horizons 
considered are those in which clay, iron, or humus has 
accumulated and those that have pans that interfere with 
the growth of roots or the movement of water. The fea- 
tures selected are the self-mulching properties of clays, 
soil temperature, chemical composition (mainly calcium, 
magnesium, sodium, and potassium), and the like. 

Suscroup—LEach great group is divided into sub- 
groups, one representing the central (typic) segment of 
the group, and other groups, called intergrades, that have 
properties of one great group and also one or more prop- 
erties of another great group, suborder, or order. Sub- 
groups may also be mace in those instances where soil 
properties intergrade outside the range of any other 
great group, suborder, or order. 

Famiry.—Families are established within a subgroup, 
primarily on the basis of properties that affect the growth 
of plants or the behavior of soils in engineering use. 
Among the properties considered are texture, mineralogy, 
reaction, soil temperature, permeability, thickness of 
horizons, and consistence. 

Srrtes.—The series is a group of soils that have major 
horizons that, except for texture of the surface layer, are 
similar in important characteristics and in arrangement 
in the profile. 


Physical and Chemical Analyses 


Data obtained by physical and chemical analyses for 
selected soils in this Survey Area are given in table 11. 
Profiles of the selected soils are described in the section 
entitled “Descriptions of the Soils.” Such data are useful 
to soil scientists in classifying soils and in developing 
concepts of soil genesis. They are also helpful for estimat- 
ing water-holding capacity, erodibility, fertility, tilth, 
and other properties significant in soil management. The 
data on reaction, electrical conductivity, and percentage 
of exchangeable sodium are helpful in evaluating the 
possibility of reclaiming and managing saline-alkali areas. 


Field and laboratory methods 


The samples used to obtain the data in table 11 were 
collected from carefully selected pits. The samples are 
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considered representative of the soil material that is made 
up of particles less than 34 inch in diameter. Estimates 
of the fraction of the sample consisting of particles larger 
than 34 inch were made during sampling. If necessary, 
the sample was sieved after it was dried and rock frag- 
ments larger than 34 inch in diameter were discarded. 
Then the material made up of particles less than 34 inch 
was rolled, crushed, and sieved by hand to remove rock 
fragments larger than 2 millimeters in diameter. The 
fraction that consisted of particles between 2 millimeters 
and 34 inch in diameter was recorded on the data sheets 
as the percentage greater than 2 millimeters. 


Unless otherwise noted, all laboratory analyses were 
made on material that passed the 2-millimeter sieve and 
are reported on an ovendry basis. In table 11, values for 
extractable sodium and potassium are for amounts that 
have been extracted by the ammonium acetate method. 
These can be converted to exchangeable percentages by 
substracting the amounts that are soluble in the satura- 
tion extract. 

Standard methods of the Soil Survey Laboratory were 
used to obtain most of the data in table 11. Determina- 
tions of clay were made by the pipette method (3, 4, 4). 
The reaction of the saturated paste was measured with a 


TaBuz 10.—Classtfication of soil series by higher categories 


Classification 
Series nts Great soil group 
(1988 classification) 
Family Subgroup Order 
Aberdeen_____-- Fine, montmorillonitic___...._.__________ Glossiec, Udie Natriborolls_—_.-- Mollisols_ _--- Solonetz soils. 
Arveson__.----~ Coarse-loamy, mixed, frigid__...________.- Typic Calciaquolls....-...._--- Mollisols_ _ - -- Solonchak soils. 
Arvilla...._---.- Coarse-loamy, mixed__..__._..-____----- Typic Haploborolls__._-_.__.-- Molilisols_ _ --- Chernozems. 
Barnes____._--- Fine-loamy, mixed___-___......-____--___. Udic Haploborolls__.._._____-- Mollisols__—_- Chernozems. 
Bearden___----- Fine-silty, mixed, frigid_.._..._.._2..---- Aeric Calciaquolls____________- Mollisols_ _--- Solonchak soils. 
Borup.-------- Coarse-silty, mixed, frigid-._.._-....-___-- Typic Calciaquolls......__.___.- Mollisols__--_- Solonchak soils. 
Buse____-_------ Fine-loamy, mixed Udorthentie Haploborolls______- Mollisols_ _ --- Regosols. 
Cavour__._...-.| Fine, mixed________ Udie Natriborolls_...__._____- Mollisols_ _--- Solonetz soils. 
Claire_....--~-- Mixed, frigid-.-.....-...22..---__2-_ ee. Typiec Ustipsamments__....__-- Entisols____-- Regosols. 
Colvin....-_--- Fine-silty, mixed, frigid____........___--- Typic Calciaquolls..._...__.--- Mollisols. - _ ~~ Solonchak soils. 
Cresbard_____-- Fine, mixed____. 222-2 Glossic Udie Natriborolls.._____ Mollisols_ _ _—- Solonetz soils. 
Divide__.------ Fine-loamy over sandy or sandy-skeletal, {| Aerie Calciaquolls___._.._____- Mollisols_ - - -- Solonchak goils. 
mixed, frigid. 
Eckman__.-_-- Coarse-silty, mixed. __.._....-___..2---_- Udic Haploborolls______.-.___-_ Mollisols___-- Chernozems, 
Edgeley.------- Fine-loamy, mixed__......___.__.-.--__-- Udie Haploborolls___..-_.._-- Mollisols_ _ -_- Chernozems. 
Egeland_____--- Coarse-loamy, mixed__.____._....-___-_-- Udie Haploborolls_____.-..-.-- Mollisols_ _ - ~~ Chernozems. 
Embden_-__.-_-- Coarse-loamy, mixed_._______.___-___--_- Pachie Udic Haploborolls_._.___ Mollisols_ __ ~~ Chernozems. 
Exline. -.___.-- Fine, mixed__.__-___..-..--_-._--- _----- Leptie Natriborolls___.._.____- Mollisols_ _ _ __ Solonetz soils. 
Fargo____----- Montmorillonitic, frigid_......-.__.-_-___- Vertic Haplaquolls__.____-.-_-- Mollisols_ ~- ~~ Grumusols, 
Fordville______- Pine loneny over sandy or sandy-skeletal, | Pachic Udic Haploborolls_______ Mollisols_ . _-- Chernozems, 
mixed. 
Gardena. ___--- Coarse-silty, mixed___.___.__.--.--____.- Pachic Udic Haploborolls______- Mollisols_—_._- Chernozems. 
Glyndon_.____- Coarse-silty, mixed, frigid.__...._--___-_- Aeric Calciaquolls___..-.-..-- Mollisols. - --- Solonchak soils. 
Grano__------- Fine, montmorillonitic, calcareous, frigid__.| Typic Haplaquolls._._________- Mollisols_ - _-- Humic Gley soils. 
Great Bend_.__. Fine-silty, mixed_.__.....-__---.--1----- Udic Haploborolls...__....___- Mollisols_- — -- Chernozems. 
Hamar_._...--- Sandy, mixed, noncalcareous, frigid.._....._| Typic Haplaquolls.._.....____- Mollisols_ ~ ._- Humic Gley soils. 
Hamerly____--- Fine-loamy, mixed, frigid_....____- _-| Aeric Caleiaquolls____._______- Mollisols_ -~-- Solonchak soils, 
Hecla___--__.-- Sandy, mixed____-_._.-..-.2--- 2-22 eee Pachie Udie Haploborolls__.____ Mollisols_— ._- Chernozems. 
Hegne___-__~-- Fine, montmorillonitic, frigid_....-...___- Typic Calciaquolls____.____.._- Mollisols__--- Solonchak soils. 
LaDelle..-_.__. Fine-silty, mixed.._-......--_-__----__u-- Cumulie Udie Haploborolis.__-- Mollisols._-_- Alluvial soils. 
Lamoure_-.__-- Fine-silty, mixed, calcarcous, frigid. -._---- Cumulic Haplaquolls___.__..__- Mollisols_ ~~ ~~ Humie Gley soils, 
LaPrairie_____-- Fine-silty, mixed.___..._.....22----__--- Cumulic Udie Haploborolls_____ Mollisols_ _- ~~ Alluvial soils. 
Letcher__-.___- Coarse-loamy, mixed_______-._..--_-___.-- Udie Natriborolls_.....__._-___- Mollisols_- ~~~ Solonetz soils, 
Ludden. __-.--- Fine, montmorillonitic, calcareous, frigid__.| Vertie Haplaquolls_-..._..____- Mollisols_- ~~. Humic Gley soils. 
Maddock----_.-- Sandy, mixed______.____---222--- lee eee Udorthentic Haploborolls______- Mollisols_ - --- Chernozems. 
Nutley_.__.____ Fine, montmorillonitie__..._...__.--.___- Udertic Haploborolls.._____.__- Mollisols._--- Chernozems. 
Overly_-------- Fine-silty, mixed__--.._-..--.---.------- Pachic Udie Haploborolls_-__._- Mollisols__ --- Chernozems. 
Parnell_..____-- Fine, montmorillonitic, frigid_..._..-._---- Typic Argiaquolls._.______.._- Mollisols__ --- Humic Gley soils. 
Perella_____..-- Fine-silty, mixed, frigid___..._.-__...___- Typic Haplaquolls._......--.__ Mollisols. -—-- Humic Gley soils. 
Rauville__.._-- Fine, mixed, calcareous, frigid-......--.--- Cumulie Haplaquolls._.___..__- Mollisols_-_- .- Humic Gley soils. 
Renshaw--_.-_~- pe over sandy or sandy-skeletal, | Udic Haploborolls__-._.__.-__. Mollisols- - - ~~ Chernozems. 
mixed. 
Ryan___------- Fine, montmorillonitic, calearcous, frigid___| Typiec Natraquolls_______.____- Mollisols. -- -- Solonetz soils. 
Sioux._-----.-- Sandy-skeletal, mixed_.._.........._.-_- Udorthentic Haploborolls.____ Mollisols__- -- Regosols. 
Spottswood____- peered over sandy or sandy-skeletal, | Pachic Udic Haploborolls..__-._ Mollisols_ _ --- Chernozems. 
mixed. 
Stirum..----..- Coarse-loamy, mixed, calcareous, frigid_____ Typic Natraquolls___._..----_- Mollisols_.- ~~ Solonetz soils. 
SVeGe 2 4 Fine-loamy, mixed__.-.-..-------____----- Pachic Udie Haploborolls___--__ Mollisols_ — ~~ - Chernozems. 
Tiffany____---- Coarse-loamy, mixed, frigid.-...__..___.__ Typic Haplaquolls._...__._.--_ Mollisols...--- Humic Gley soils. 
Tonka__-__---- Fine, montmorillonitic, frigid...._-_-.-.-._- Argiaquic Argialbolls.______.-_- Mollisols_ __-- Planosols. 
Wien see oe Coarse-loamy, mixed, frigid_._...__.___._- Aeric Calciaquolls_.-...-._.--- Mollisols. ._-- Solonchak soils. 
Vallers.________ Fine-loamy, mixed, frigid...______..--____ Typic Calciaquolls_._.._.------ Mollisols_ — -.- Solonchak soils. 
Venlo__..------ Sandy, mixed, frigid....___........-.-.-- Typic Haplaquolls.._-.._..---. Mollisols____- Humic Gley soils. 
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glass electrode. Organic carbon was determined by wet 
combustion, using a modification of the Walkley-Black 
method (6). The calcium carbonate equivalent was de- 
termined by measuring the volume of carbon dioxide 
emitted from soil samples treated with concentrated 
hydrochloric acid. The cation exchange capacity was de- 
termined by direct distillation of adsorbed ammonia (6). 
To determine the extractable calcium and magnesium, 
calcium was separated as calcium oxalate and magnesium 
as magnesium ammonium phosphate (6). Extractable 
sodium and potassium were determined on original ex- 
tracts with a flame spectrophotometer. The methods of 
the U.S. Salinity Laboratory were used to obtain the 
saturation extract (7). Soluble sodium and_ potassium 
were determined on the saturation extract with a flame 
spectrophotometer. 


General Nature of the Area 


La Moure County, the largest part of the Survey Area, 
was organized in 1873. Stutsman County was organized 
in 1872 under the laws of Dakota Territory. The southern 
part of La Moure County was reorganized as Dickey 
County in 1881. A few pioneers settled along the James 
River Valley in the early eighties, but settlement was 
more rapid after railroad service was established. In 
1890 the population of La Moure County was 3,187. It 
had increased to 10,724 by 1910 but had declined to 8,705 
by 1960. 

The larger towns have grain elevators and marketing 
facilities for milk, poultry, eggs, and other farm prod- 
ucts. Railroad transportation 1s provided by five railway 
lines. There is a good network of all-weather roads 
throughout the Area. U.S. Highway No. 281 crosses La 
Moure County in a north-south direction. 
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Climate ° 


The climate of this Survey Area is typical of the Great 
Plains. The movement of weather systems across the Area 
brings frequent changes in weather in all seasons and 
wide variations in temperature from day to day and 
month to month. Summers are warm and pleasant, with 
sunny days and cool nights. Winters are cold. The sun 
shines about 60 percent of the daylight hours the year 
around. The percentage of sunshine ranges from about 
45 percent of the daylight hours in winter to about 70 
percent of the daylight hours in summer. More than 200 
days a year are either clear or partly cloudy; the average 
cloud cover takes up about six-tenths of the sky. In sum- 
mer the relative humidity ranges from about 80 percent 
early in the morning to about 45 percent late in the 
a In winter it averages 75 percent day and 
night. 

Temperature and precipitation data, based on records 
at Edgeley, are given in table 12. The probability of the 
last low temperatures in spring and the first in fall are 
given in table 13, Except for minor differences caused by 
variations in local topography, these data are generally 
representative of the Survey Area, 

The average annual precipitation is about 18 inches, 
but recorded amounts have ranged from less than 10 
inches, in 1936, to more than 80 inches, in 1928. About 
80 percent of the precipitation falls during the growing 
season, more than half of it in May, June, and July. 

Precipitation amounting to 0.10 inch or more can be 
expected on an average of 88 days each year. Rainfall 
amounting to 1 inch or more in a single day can be 
expected about three times in a year. Figures 13 and 14 
show the probability of receiving more or less than a given 


* By Atrrep A. Sxrepe, State climatologist, U.S. Weather Bureau. 


TasBie 11.—Physical and chemical 


[Analyses made at Soils Laboratory, North 


Particle-size distribution Moisture held at— 
Soil type Horizon| Depth ; Very coarse | Fine sand | Very fine Silt Clay Volume yy 15 
to medium (0,25— sand (0.05- (<0.002 weight atmos- atmos- 
sand (2—-0.25 | 0.10 mm.) (0.10- 0.002 mm.) (clods) phere pheres 
mm.) 0.05 mm.) mm.) 
mm. Pet. Pet. Pet. Pet. Pet. Gm_fee. Pet. Pet. 
Ludden silty clay. Ap 0-5 1.0 0.8 3.4 56. 7 37.0 1. 34 39. 6 21.3 
Al 5-13 a4 ee 2.4 52.8 42. 6 L. 65 38. 1 22.3 
AC 13-24 .8 5 .9 2.5 54. 7 41.0 1. 70 40. 1 22. 1 
Cl 24-32 5 1.0 3.1 54. 1 40.9 1. 62 39, 3 20. 9 
C2 32-40 .3 .7 2.5 53. 6 42.3 1. 65 37.8 20. 2 
C3 40-57 3 acd 19 54. 6 41.7 1. 68 37.9 20. 1 
Ryan silty clay A2 0-2 .3 .2 11 59. 7 8009 lei teen lh. ees Se 28. 6 
loam. B21 2-4 .8 | .8 .8 49. 7 ATE AR eet eee ely ye le 29. 1 
B22 4-8 .6 | .8 .8 49. 3 Ble Os Veh iat he |e Seta le 27.7 | 
Cl 8-22 1.45 14 1.6 52. 5 (7a tal epee ek eae ae 27.8 | 
C2 22-36 7 | 2, 2 2. 2 158. 8 1 O48 eken skeet eek eal 27.7 
C3 36-48 1.0 1.6 18 41.4 PAL Soe ch elena ae |l oe RA Mee Sr 27.5 
C4 48-60 8 1.0 14 37.8 58.90 |e ecce Poses |yed cee 25.7 


! Clay not dispersed. 
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amount of precipitation in a given period during the 
growing season. For example, figure 14 shows that the 
probability of receiving 1 inch or more of precipitation 
m the period May 31 to June 20 is about 83 percent. 

Rainfall of the following intensities can be expected 
once in 2 years: 0.95 inch in 30 minutes, 1.2 inches in 1 
hour, 1.85 imeches in 2 hours, 1.5 inches in 3 hours, 1.7 
inches in 6 hours, 2 inches in 12 hours, and 2.2 inches in 
24 hours (9, 15). 

About 23 inches of snow can be expected in an average 
year, but the amount ranges from about 7 inches to more 
than 56 inches. Snow usually stays on the ground from 
early in December until the middle of March. A measur- 
able amount of snow can be expected in October in 1 year 
out of 2, and in April in 3 years out of 5. 

Pan evaporation data were obtained for the period 
1951 to 1961 through the use of a Class A evaporation 
pan. These data show that for the growing season, April 
through September, precipitation averaged 14.49 inches 
and pan evaporation averaged 39.31 inches. Based on 
these figures and estimated by the Thornthwaite method 
(11), the potential evapotranspiration is 29.34 inches. 
The true potential is probably between 22.34 and 39.81, 
but closer to 39.31. 

In June, July, and August, the maximum temperature 
averages 81°F. A temperature of 90° or more can be 
expected on 19 days in an average year. In winter the 
temperature averages about 12°, but it can be expected to 
exceecl 82° on 27 days. The temperature falls below zero 
on an average of 49 days each year, 

The average date of the last freezing temperature in 
spring is May 20, and the first in fall is September 17 
(8). The average length of the freeze-free season is 121 
days. Table 13 shows that there is a 25 percent probability 
of a temperature of 32° or lower after May 27, or once 
in 4 years. The data given in this table are based on 


analyses of two soil profiles 
Dakota Agricultural Experiment Station, Fargo] 
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readings from instruments housed in a shelter above 
ground level; frost can occur at ground level, even though 
the temperature in the shelter is above freezing. 

In summer, most of the precipitation is in the form ‘of 
thunderstorms. There are an average of 83 storms a year, 
usually in June and July. Hail accompanies two or three 
thunderstorms each year, but hail damage is relatively 
light. In the period 1941 to 1961, as much as 383 percent 
of the insured acreage in the Survey Area was damaged 
by hail, but the average was 9.7 percent. These data are 
based on records kept by the State Elail Insurance Depart- 
ment of North Dakota. They represent the percentage of 
insured acreage damaged more than 5 percent. According 
to weather records kept at Bismarck, about 383 percent 
of the days on which hail falls occur in June, 20 percent 
in July, 7 percent in September, and 5 percent in March, 
April, and October, combined. 

The wind velocity is between 16 and 47 miles per hour 
about 84 percent of the time in April, 36 percent in May, 
and 26 percent in June. These are the months when fields 
have little protective cover. Throughout the year, but 
most frequently from October through April, winds are 
from the northwest about 12 percent of the time and from 
the northwest quadrant (west-northwest, northwest, and 
north-northwest) about 31 percent of the time. Winds are 
from the south about 8 percent of the time the year 
around, but most frequently in June, July, August, Sep- 
tember, and December. The data on wind velocities are 
based on records at Jamestown, 40 miles north of Edgeley, 
for the years 1936 through 1938. The recording instru- 
ments were at a height of 32 feet above ground level. 


Farming 


Most of the Survey Area is farmland, In La Moure 
County, alone, about 98 percent of the acreage is farmed. 


Extractable cations Sodium Saturation ex~- 
Moisture Electrical saturation tract soluble 
at Reaction | Organic C/N conduc- CaCO; Cation- (exchange- = 
satura- | (saturated | carbon ratio tivity equiv- | exchange able 
tion paste) (Eex 103) alent capacity | Ca Mg Na K sodium Na K 
| percent- 
| age) 

AMmhos.fom. Meq./ Meg./ | Adeq./ Meq./ | Meq./ Meq./ Meq./ 

Pet. pH Pet. at 25° C. Pet. 100 gm. 100 gm. | 100 gm. | 100 gm. | 100 gm. Pet. liter liter 
71 6.3 3. 34 13 OB ecu eee 38.1 | 21.7 | 10.9 0. 6 2.0 1.6 0.8 0.9 
66 6.1 1. 69 {1 re eee 41.3 | 21.1 | 141 1.2 9 2.7 1.3 .2 
70 6.9 1.27 10 7 <1 39.2 | 20.4 | 17.4 2.7 8 6.0 5. 0 Ll 
72 7.6 91 10 1.0 10 35.6 | 46.7 ) 11.5 3.8 6 8.9 8.7 .1 
77 ven 81 10 2.8 16 82.4 | 51.0 | 21.0 5.7 5 12, 0 22.3 1 
82 7.9 64 | 10 4.3 18 30.7 | 38.6 | 32.2 7.8 5 16, 2 38. 0 2 
101 6. 1 6. 51 12 138 |o0 fen ee 38.2 | 17.8 8.8 3.9 19 7.0 12.3 .6 
102 741 3. 43 11 21 one eases 44.0} 19.4 | 14.6 8.1 L4 14. 3 18. 0 12 
119 7.9 3. 03 11 4.3 <1 46.6 | 19.8 | 15.3 | 13.7 11 19.7 38.1 2 
94 8.0 1. 91 10 22. 2 7 43.5 | 36.6 | 27.6 | 28 2 8 28. 5 168. 8 .3 
100 8.0 1. 40 11 21.5 7 41.8 | 69.2 | 22.4 | 26.1 .8 30. 4 133. 6 3 
126 8.0 1. 27 10 21. 4 7 44.7 | 51.9 | 25.8 | 26.6 1.0 24. 7 123. 2 3 
133 7.9 Lil 12 20. 9 8 43,2 | 40.0 | 26.2 | 24.9 1.0 24,5 108, 2 3 


116 


In 1964 there were 1,098 farms, 489 of which were between 
500 and 1,000 acres in size. An average farm covered 666 
acres. Most farms are operated by their owners. The trend 
is toward fewer but larger farms. 

The farms are mainly cash-grain, livestock, and gen- 
eral farms. Most of the irrigated farms are in Dickey 
County. 

The principal field crops are spring wheat, oats, barley, 
rye, flax, corn, and alfalfa. Spring wheat has been the 
leading cash-grain crop since the Area was settled, but 
the acreage has decreased in recent years. Oats and barley 
are the most extensively grown feed grains,. About 60 to 
70 percent of the oats crop and about 25 to 40 percent of 
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the barley crop is used for livestock feed, and the rest is 
sold. Corn ranks next to oats and barley as a feed crop. 
Rye is used mainly as a fall and winter cover crop and 
then is harvested the following summer as a cash-grain 
crop. Flax ranks next to wheat in importance as a cash 
crop. 

Alfalfa and alfalfa-grass mixtures are the principal 
tame hay crops. Nearly all the crop is fed to sheep and 
cattle in fall and winter. 

In 1964 wheat was harvested from 110,902 acres in La 
Moure County. Of this acreage, duram wheat was grown 
on 37,772 acres, other spring wheat was grown on 79.7 00 
acres, and winter wheat was grown on the rest. Oats and 


TABLE 12.—Temperature and precipitation data 
[All data from Edgeley, La Moure County] 


Temperature Precipitation 
Two years in 10 will have One year in 10 will 
at least 4 days with have— Average 
Average | Average Days depth of 
Month daily daily Average with snow on 
maximum | minimum | Maximum Minimum total snow days with 
temperature | temperature Less More cover snow cover 
equal to equal to than— than— 
or higher or lower 
than— than— 
oF, oF, he oF, Inches Inches Inches Number Inches 
January_....-------.- 20 -2 41 —23 0. 37 0. 10 0. 70 22 3 
February_..-_..------ 24 2 46 —22 . 40 . 10 1. 00 19 4 
March____------.-_._- 37 16 59 —7 . 66 .10 1. 30 9 2 
Aprils... -2sc3emece ul 56 29 76 16 1. 62 . 50 2. 90 2 2 
Mayowcic Mee ove ve hoes 68 40 86 26 2. 65 . 70 5. 00 () 0 
June 2s fees Ves eu. 76 50 90 39 3. 69 1. 50 6. 70 0 0 
JULY eeeo eke ese 84 56 96 45 2. 67 1. 00 4. 40 0 0 
August__._---.22---- 83 53 95 42 2. 20 . 50 4. 20 0 0 
September. _______-__- 72 44 91 29 1. 66 . 40 3. 60 () 0 
October___..-..------ 59 33 80 16 1. 04 . 20 2. 50 1 0 
November_____---____ 40 18 61 —3 . 51 . 10 1. 40 5 1 
December_.......---- 25 5 65 -17 . 36 . 10 . 70 16 3 
Year: 220.2225 54 29 2 102 3— 32 17. 83 12. 00 23. 00 if OR pak en 
1 Less than half a day. 2 Average annual highest temperature. 3 Average annual lowest temperature. 
TaBLe 13.—Probability of last low temperatures in spring and first in fall 
Dates for given probability and temperature 
Probability 
32° F. 28° F, 24° F, 20° F. 16° F. 
or lower or lower or lower or lower or lower 
Spring: 
10 percent, later than..._..__.-_--.--.--_---_- June 3 May 25 May 16 May 7 April 25 
25 percent, later than.____...------------_--_- May 27 May 18 May 8 April 30 April 17 
50 percent, later than.__._.._._..------_-e ee May 20 May 11 April 30 April 21 April 8 
75 percent, later than.____._.-.-_.._.-_-_____- May 13 May 4 April 22 April 13 March 30 
90 percent, later than. .._........------------- May 6 April 27 April 14 April 5 March 22 
Fall: 
10 percent, earlier than____.__..-_.--_-----___- September 5 September 13 | September 23 | October 1 October 18 
25 percent, earlier than_.-_.-_-_------_-------- September 11 | September 19 | October 1 October 9 October 21 
50 percent, earlier than____.-_.-.._--_--_- 2 ee September 17 | September 26 | October 9 October 18 October 30 
75 percent, earlier than.__-__._______-_----____- September 23 ; October 3 October 17 October 27 November 8 
90 percent, earlier than_-_-_-...-.___-------..-_- September 29 } October 9 October 25 November 4 November 16 
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Figure 13.—Probability of receiving indicated amounts of precipi- 
tation in a 2-week period. The unbroken line shows that precipi- 
tation amounts to a trace or less; the dashed line indicates 
precipitation of 0.20 inch or more; the broken line, 0.60 inch or 
more; the broken line with intermittent dots, 1 inch or more; 
and the dotted line, 2 inches or more. 


barley were harvested from 93,342 acres. Corn for all pur- 
poses was harvested from 84, 553 acres, rye from 24,614 
acres, and flaxseed from 56 205 acres, Alfalfa and alfalfa- 
grass mixtures were cut from 41,429 acres. 

In addition to the field crops, small acreages of Irish 
potatoes and garden vegetables are grown for home con- 
sumption. There is also a small acreage of soybeans and 
millet. 

The sale of livestock, livestock products, and poultry 
provides an important source of income to the farmers 
of this Area, In 1964 there were 64,188 cattle and calves 
on farms in La Moure County. There were 10 5922 hogs 
and pigs and 13,119 sheep and lambs. Chickens more than 
sre old ‘totaled 94,661, and turkeys numbered 
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Figure 14,—Probability of receiving indicated amounts of precipita- 
tion in a 3-week period. The key for this graph is the same as 
that in the legend for figure 13. 
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Glossary 


Aeration, soil. The exchange of air in soil with air from the 
atmosphere. The air in a well-aerated soil is similar to that in 
the atmosphere ; but that in a poorly aerated soil is considerably 
higher in carbon dioxide and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single mass or 
cluster. Natural soil aggregates, such as crumbs, blocks, or 
prisms, are called peds. Clods are aggregates produced by 
tillage or logging. 

Alkali soil. Generally, a highly alkaline soil. Specifically, an alkali 
soil has so high a degree of alkalinity (pH 8.5 or higher) or 
so high a percentage of exchangeable sodium (15 percent or 
more of the total exchangeable bases), or both, that the growth 
of most crop plants is low from this cause. 

Alluvium. Soil material, such as sand, silt, or clay, that has been 
deposited on land by streams. 

Buffer strips. Relatively narrow bands of tall-growing and annual 
erops or perennial vegetation grown specifically for erosion 
eontrol. Corn is the main crop used for buffer strips for wind 
erosion control. Most buffers are used in conjunction with fal- 
low where striperopping or windbreaks are not used. Buffer 
strips are effective for erosion control, and they trap and 
spread snow over the field. 

Caleareous soil. A soil containing enough calcium carbonate (often 
with magnesium carbonate) to effervesce (fizz) visibly when 
treated with cold, dilute hydrochloric acid. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural elass, soil material 
that is 40 percent or more clay, less than 45 percent sand, and 
less than 40 percent silt. 

Claypan. A compact, slowly permeable soil horizon that contains 
more clay than the horizon above and below it. A claypan is 
commonly hard when dry and plastic or stiff when wet. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, and 
colors consisting of concentrations of compounds, or of soil 
grains cemented together. The composition of some concretions 
is unlike that of the surrounding soil. Calcium carbonate and 
iron oxide are examples of material commonly found in con- 
cretions. 
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Consistence, soil. The feel of the soil and the ease with which & 
lump can be crushed by the fingers. Terms commonly used to 
describe consistence are— 

Loose.—Noncoherent when dry or moist; does not hold together 
in a mass. 

Friable—When moist, crushes easily under gentle pressure be- 
tween thumb and forefinger and can be pressed together into 
a lump. 

Firm.— When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 

Plastic—When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a “wire”? when rolled 
between thumb and forefinger. 

Sticky—When wet, adheres to other material, and tends to 
stretch somewhat and pull apart, rather than to pull free from 
other material. 

Hard.—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft.—When dry, breaks into powder or individual grains under 
very slight pressure. 

Cemented.—Hard and brittle; little affected by moistening. 

Contour farming. Plowing, cultivating, planting, and harvesting in 
rows that are at right angles to the natural direction of the 
slope or that are parallel to terrace grade. 

Cover crop. A close-growing crop grown primarily to improve and 
to protect the soil between periods of regular crop production; 
or a crop grown between trees and vines in orchards and 
vineyards. 

Erosion. The wearing away of the land surface by wind (sand- 
blast), running water, and other geological agents. 

Fertility, soil, The quality of a soil that enables it to provide com- 
pounds, in adequate amounts and in proper balance, for the 
growth of specified plants, when other growth factors such 
as light, moisture, temperature, and the physical condition of 
the soil are favorable. 

Glacial till (geology). Unassorted, nonstratified glacial drift con- 
sisting of clay, silt, sand, and boulders transported and de- 
posited by glacial ice. 

Grassed waterway. A natural or constructed waterway. typically 
broad and shallow, and covered by grass for protection against 
erosion ; used to conduct surface water away from cropland. 

Horizon, soil, A layer of soil, approximately parallel to the surface, 
that has distinct characteristics produced by soil-forming 
processes. These are the major horizons: 

O horizon—The layer of organic matter on the surface of a 
mineral soil. This layer consists of decaying plant residues. 

A horizon—The mineral horizon at the surface or just below an 
O horizon. This horizon is the one in which living organisms 
are most active and therefore is marked by the accumulation 
of humus. The horizon may have lost one or more of soluble 
salts, clay, and sesquioxides (iron and aluminum oxides). 

B horizon.—The mineral horizon below an A horizon. The B hori- 
zon is in part a layer of change from the overlying A to the 
underlying C horizon. The B horizon also has distinctive char- 
acteristics caused (1) by accumulation of clay, sesquioxides, 
humus, or some combination of these; (2) by prismatic or 
blocky structure; (3) by redder or stronger colors than the 
A horizon; or (4) by some combination of these. Combined A 
and B horizons are usually called the solum, or true soil. If a 
soil lacks a B horizon, the A horizon alone is the solum. 

C horizon——-The weathered rock material immediately beneath 
the solum. In most soils this material is presumed to be like 
that from which the overlying horizons were formed. If the 
material is known to be different from that in the solum, a 
Roman numeral precedes the letter C. 

R layer.—Consolidated rock beneath the soil. The rock usually 
underlies a C horizon but may be immediately beneath an A 
or B horizon. 

Internal soil drainage. The downward movement of water through 
the soil profile. The rate of movement is determined by the 
texture, structure, and other characteristics of the soil profile 
and underlying layers, and by the height of the water table, 
either permanent or perched. Relative terms for expressing 
internal drainage are none, very slow, slow, medium, rapid, 
and very rapid. 

Lacustrine deposit (geology). Material deposited in lake water and 
exposed by lowering of the water level or elevation of the land. 
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Moisture-holding capacity. The capacity of a soil to hold water in 
a form available to plants. This is the amount of moisture 
held between field capacity (1/10 to 1/3 atmosphere) and the 
wilting coefficient (about 15 atmospheres of tension). In this 
survey, moisture-holding capacity is rated as follows for the 
root zone or top 4 feet of soil: 


Inches 


High 


Low 


Mottled. Irregularly marked with spots of different colors that 
vary in number and size, Mottling in soils usually indicates 
poor aeration and lack of drainage. Descriptive terms are as 
follows: Abundance—few, common, and many; size—fine, 
medium, and coarse; and contrast—faint, distinct, and promi- 
nent, The size measurements are these: fine, less than 5 milli- 
meters (about 0.2 inch) in diameter along the greatest dimen- 
sion; medium, ranging from 5 millimeters to 15 millimeters 
(about 0.2 to 0.6 inch) in diameter along the greatest dimen- 
sion; and coarse, more than 15 millimeters (about 0.6 inch) 
in diameter along the greatest dimension. 

Munsell notation. A system for designating color by degrees of the 
three simple variables—hue, value, and chroma. For example, 
a notation of 10YR 6/4 is a color with a hue of 10YR, a value 
of 6, and a chroma of 4. 

Organie matter. A general term for plant and animal material, in 
or on the soil, in all stages of decomposition. Readily decom- 
posed organic matter is often distinguished from the more 
stable forms that are past the stage of rapid decomposition. 

Parent material. The disintegrated and partly weathered rock from 
which soil has formed. 

Permeability, soil. The quality of a soil that enables water or air 
to move through it. In this survey the terms used to describe 
permeability are as follows: 


Inches per hour 
in 8-inch core 


Inches per hour 
in 38-inch core 


Very slow.._-- Less than 0.06 Moderate....-.. 0.63 to 2.00 
Slow__----.--- 0.06 to 0.20 Moderately rapid. 2.00 to 6.30 
Moderately Rapid__-_.----. 6.30 to 20.00 

slow._..---- 0.20 to 0.63 Very rapid._--~ More than 20.00 


Profile, soil. A vertical section of the soil through all its horizons 
and extending into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed 
in pH values. A soil that tests to pH 7.0 is precisely neutral in 
reaction because it is neither acid nor alkaline. An acid, or 
“sour,” soil is one that gives an acid reaction; an alkaline soil 
is one that is alkaline in reaction. In words, the degrees of 
acidity or alkalinity are expressed thus: 


pH pH 
Extremely acid__. Below 4.5 Neutral_____._____- 6.6 to 7.3 
Very strongly Mildly alkaline_____ 7.4 to 7.8 
acid..._____._- 4.5 to 5.0 Moderately alkaline. 7.9 to 8.4 
Strongly acid____- 5.1 to 5.5 Strongly alkaline___ 8.5 to 9.0 
Medium acid___._ 5.6 to 6.0 Very strongly 
Slightly acid. ____ 6.1 to 6.5 alkaline. ___-.-_- 9.1 and 


higher 
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Relief. The elevations or inequalities of a land surface, considered 
collectively. 

Saline soil. A soil that contains soluble salts in amounts that 
impair growth of plants but that does not contain excess 
exchangeable sodium. 

Sand. Individual rock or mineral fragments in soils having diameters 
ranging from 0.05 to 2.0 millimeters. Most sand grains consist of 
quartz, but they may be any mineral composition. The textural 
class name of any soil that contains 85 percent or more sand 
and not more than .0 percent clay. 

Silt. Individual mineral particles in a soil that range in diameter 
from the upper limit of clay (0.002 millimeter) to the lower 
limit of very fine sand (0.05 millimeter). Soil of the silt tex- 
tural class is 80 percent or more silt and less than 12 percent 
clay. 

Sodium adsorption ratio. A ratio expressing the relative activity 
of sodium in soil solutions. 

Soil. A natural, three-dimensional body on the earth’s surface that 
supports plants and that has properties resulting from the 
integrated effect of climate and living matter on earthy parent 
material, as conditioned by relief over periods of time. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from adjoin- 
ing aggregates and have properties unlike those of an equal 
mass of unaggregated primary soil particles. The principal 
forms of soil structure are—platy (laminated), prismatic 
(vertical axis of aggregates longer than horizontal), colum- 
ner (prisms with rounded tops), bloeky (angular or sub- 
angular), and granular. Structureless soils are (1) single grain 
(each grain by itself, as in dune sand) or (2) massive (the 
particles adhering together without any regular cleavage, as 
in many claypans and hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the solum 
below plow depth. 

Substratum. Technically the part of the soil below the solum. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural classes, in order 
of increasing proportion of fine particles, are sand, loamy sand, 
sandy loam, loam, silt loam, silt, sandy clay loam, clay loam, 
silty clay loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further divided 
by specifying “coarse,” “fine,” or “very fine.” 

Tilth, soil. The condition of the soil in relation to the growth of 
plants, especially soil structure, Good tilth refers to the friable 
state and is associated with high noncapillary porosity and 
stable, granular structure. A soil in poor tilth is nonfriable, 
hard, nonaggregated, and difficult to till. 

Upland (geology). Land consisting of material unworked by water 
in recent geologic time and lying, in general, at a higher eleva- 
tion than the alluvial plain or stream terrace. Land above the 
lowlands along rivers. 

Water table. The highest part of the soil or underlying rock 
material that is wholly saturated with water. In some places 
an upper, or perched, water table may be separated from a 
lower one by a dry zone. 


GUIDE TO MAPPING UNITS 


For a full description of a mapping unit, read both the description of the mapping unit and that of the soil 
series to which the mapping unit belongs. Other information is given in tables as follows: 


Windbreak sites, table 6, page 81. 
Engineering uses of the soils, tables 7, 


Acreage and extent, table 1, page 7. 
Estimated average yields, table 5, 


page 76. 8, and 9, pages 86 through 111. 
De- Capability Windbreak 
scribed unit Range site site 
Map on 
symbol Mapping unit page Symbol Page| Name Number 
Ab Aberdeen silt loam--------------------------------- 9 IITIs-6P 72 Silty 8 
Ae Aberdeen-Exline complex---------------------------- 10 ITIs-6P Saline Sub- 79 8 
irrigated 
Af Arveson fine sandy loam---------------------------- 10 IIlIwe-3 71 Subirrigated 79 7 
An Arveson fine sandy loam, very poorly drained------- 10 Vw-WL 74 Wetlands 79 7 
ArA  Arvilla sandy loam, level-------------------------- 11 IITes-3 fal Sandy 79 5 
ArB Arvilla sandy loam, undulating--------------------- 11 ITles-3 71 Sandy 79 5 
BaC Barnes loam, rolling------------------------------- 12 ITTe-6 71 Silty 79 6 
BaC2 Barnes loam, rolling, eroded----------------------- 12 Il Te-6 71 Silty 79 6 
BbC Barnes-Buse loams, rolling------------------------- 12 IIle-6 71 Silty 79 6 
BbD Barnes-Buse loams, hilly--------------------------- 13 IVe-6 71 Silty 79 6 
Be Barnes-Cresbard loams------------------------------ 13 IIc-6 68 Silty 79 2 
Be Barnes stony loam---------------------------------- 12 VIs-Si 75 Silty 79 8 
BgA Barnes, Gardena, and Eckman loams, level---------+- 13 IIc-6 68 Silty 79 2 
Bhc Barnes-Renshaw loams, rolling---------------------- 13 IIle-6 71 Silty 79 6 
BnB Barnes-Svea loams, undulating---------------------- 13 --- -- --- -- -- 
BarneS part---------n nn nnn n en ern re nn ere nine SS Ile-6 69 | Silty 79 2 
Svea part------~--- 222-32 -- ee ene eee ee eee eee -- Ile-6 Silty 79 1 
Bo Bearden silt loam---------------------------------- 14 I Silty 79 1 
Br Bearden silt loam, saline-----~----------~-~--------- 14 I Saline Sub- 79 8 
irrigated 
Bs Bearden-Exline complex----------------------------- 14 Saline Sub- 79 8 
irrigated 
Bt Borup silt loam------------------------------------ 15 Subirrigated 79 8 
Bu Borup silt loam, very poorly drained--------~------ 15 Wetlands 79 8 
BvE Buse-Barnes loams, steep---~------------------------- 16 Thin Silty 80 8 
Ca Cavour complex------------------------------------- 17 Saline Sub- 79 8 
irrigated 
Ce Claire sandy loam---------------------------------- 18 Sandy 79 5 
Ch Colvin silty clay loam----------------------------- 18 Subirrigated 79 8 
Co Colvin soils, saline------------------------------- 18 Saline Sub- 79 8 
irrigated 
Cs Colvin soils, very poorly drained------------------ 19 Wetlands 79 8 
Cu Cresbard, Barnes, and Cavour loams----------------- 19 Silty 79 8 
Cv Cresbard and Cavour loams-------------------------- 19 Silty 79 8 
Dd Divide loam-------~------------~-----------~---------- 20 Silty 79 1 
EaA Eckman loam, level--------------------------------- 21 Silty 79 2 
EaB Eckman loam, gently sloping----~-------------------- 21 Silty 79 2 
EaC Eckman loam, sloping------------------------------- 21 Silty 79 6 
EbA  Edgeley loam, level-------------------------------- 22 Silty 79 2 
EbB Edgeley loam, undulating--------------------------- 22 Silty 79 2 
EcC Egeland fine sandy loam, sloping------------------- 22 Sandy 79 6 
EdA Egeland fine sandy loam, till substratum, level---- 22 Sandy 2 
EdB Egeland fine sandy loam, till substratum, 
undulating---------------------------+---+-------- 23 Sandy 2 
EeB Egeland loam, till substratum, undulating---------- 23 Silty 79 2 
EgA  Egeland-Embden fine sandy loams, level------------- 23 --- -- -- 
Egeland part-------------~--------------------- -- Sandy 79 2 
Embden part-----------~------------------------ -- Sandy 79 1 
EgB  Egeland-Embden fine sandy loams, undulating-------- 23 --- _ -- 
Egeland part---------------------------------- =e Sandy 79 2 
Embden part----------------------------------- -- Sandy 79 1 
Em Embden fine sandy loam----------~----------------+-- 24 Sandy 79 1 
En Embden fine sandy loam, silty substratum----------- 24 Sandy 79 1 
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De- Capability Windbreak 
scribed unit Range site site 
Map on 
symbol Mapping unit page Symbol Page| Name Page | Number 
Eo Embden-Gardena loams, till substratum-------------- 24 Ile-5 69 | Silty 79 1 
Es Exline. silt loam----------------~------------------- 25 VIs-SS 75 Saline Sub- 79 8 
irrigated 
Ex Exline-Lamoure complex----------------2-r- rr rr nr 25 VIs-SS 75 Saline Sub- 79 8 
irrigated 
Fe Fargo silty clay ------------+---------- oer rr er ene 26 IIwe-4 70 | Clayey 80 1 
Fh Fargo and Hegne silty clays------------------------ 26 IIwe-4 70 Clayey 80 1 
FvA Fordville loam, level----------------------- 3777-77 26 ITIs-5 72 Silty 79 5 
FvB  Fordville loam, gently sloping--------------------- 27 IIles-5 71 Silty 79 5 
Fw Fresh water marsh----------------------2-7--------- 27 VIIIw-1 75 --- --- -- 
Ga Gardena loam-----~------------+-------- n-ne cre nee 28 TIc-6 68 | Silty 79 1 
GaB Gardena loam, gently sloping----------~------------ 28 IIe-6 69 Silty 79 1 
Gb Gardena loam, silty substratum--------------------- 28 IIc-6 68 | Silty 79 1 
Ge Gardena loam, till substratum--------------------~-- 29 IIc-6 68 | Silty 79 1 
GeA Gardena and Eckman loams, level-------------------- 29 --- -- --- -- -- 
Gardena Ppart----------- one ne errr nner rr nore nn -- IIc-6 68 | Silty 79 1 
Eckman part---~-------------3 sen nnn nner errrr rene -- TIc-6 68 | Silty 79 2 
Gl Glyndon silt loam--------------------- +--+ ----2---- 29 Tle-4L 69 Silty 79 1 
GIB  Glyndon silt loam, gently sloping-----------~------- 30 Tle-4L 69 Silty 79 1 
Gm Glyndon silt loam, saline------~--------~----------- 30 II Is-4 72 Saline Sub- 79 8 
irrigated 
Gn Glyndon silt loam, silty substratum------~---------- 30 Ile-4L 69 | Silty 79 1 
Go Grano silty clay--------------------3 0 Heron r enn 30 Vw-WL 74 Wetlands 79 7 
Gp Gravel pits----------------------------- oes rr nerne 30 --- -- --- -- -- 
GrB Great Bend silty clay loam, gently sloping----~----- 31 Ile-6 69 Clayey 80 2 
Gta Great Bend-Barnes complex, level--------------~----- 31 TIc-6 68 Clayey 80 2 
GtB Great Bend-Barnes complex, undulating-------------- 31 ITe-6 69 | Clayey 80 2 
Ha Hamar fine sandy loam----------------------------7-- 32 IIlIwe-3 71 | Subirrigated 79 7 
He Hamar loamy fine sand------------------------------ 32 IVe-2 73 |) Subirrigated 79 7 
Hf Hamerly loam-------------------n ore eee rrr rrr nme 33 Ile-4L 69 | Silty 79 1 
Hg Hamerly-Svea loams---~-----~-----~-------------------- 33 Tle-4L 69 Silty 79 1 
Hh Hecla fine sandy loam------------------------------ 34 IIle-3 70 Sandy 79 1 
Hk Hecla fine sandy loam, silty substratum------------- 34 IlIe-3 70 Sandy 79 1 
HI Hecla loamy fine sand-------------------+----------- 34 TVe-2 73 | Sandy 79 1 
HIB  Hecla loamy fine sand, gently undulating---------- 34 IVe-2 73 Sandy 79 1 
Hm Hecla loamy fine sand, silty substratum------------ 35 IVe-2 73 | Sandy 79 1 
Hn Hecla-Hamar complex----------------------nc errr en ne 35 --- -- --- -- -- 
Hecla part-------------- 20 ener none rrr tern nn ed IITe-3 70 Sandy 79 1 
Hamar part----+------ 9 nn renner ner cnr cnn ati IIIe-3 70 Sandy 79 7 
HoA Hecla-Hamar loamy fine sands, level---------------- 35 --- -- --- ss —s 
Hecla part---------------------- nrc rnc e ner ce ne -- IVe-2 73 | Sandy 79 1 
Hamar part-------------- eon eneeer rn nnn nnn = IVe-2 73 Sandy 79 7 
HoB Hecla-Hamar loamy fine sands, gently undulating---- 36 --- -- wo -- -- 
Hecla part--~--------------------- 2 enn n nnn n -- IVe-2 73 Sandy 79 1 
Hamar part----~--------- 39 nn nner nnn ncn =< IVe-2 73 Sandy 79 7 
HuA Hecla-Ulen complex, level-------------------------- 36 --- -- --- -- -- 
Hecla part-~---------3 cere n cnn n rrr nnn nr errr nnn -- TVe-2 73 Sandy 79 1 
Ulen part--~------------------ 2-22 en er ennnnnn -~ IVe-2 73 | Sandy 79 7 
HuB Hecla-Ulen complex, gently undulating----~--------- 36 TVe-2 73 Sandy 79 1 
Hv Hecla-Ulen fine sandy loams------------------------ 36 IIle-3 70 | Sandy 79 1 
Hx Hegne-Fargo complex, sandy substrata-----------~---- 37 TIwe-4 70 Clayey 80 1 
La LaDelle silt loam----~------------------------------ 38 IIc-6 68 | Silty 79 1 
Le LaDelle silty clay loam---------------------------+ 38 IIc-6 68 | Clayey 80 1 
Ld LaDelle soils, clayey substratum------------------- 38 IIc-6 68 | Silty 79 1 
Le Lamoure silty clay loam---------------------------- 39 IIw-4L 70 | Subirrigated 79 8 
Lf Lamoure silty clay loam, saline--------------~----- 39 IlIws-4 73 | Saline Sub- 79 8 


irrigated 
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De- Capability Windbreak 
scribed unit Range site site 


Map on 
symbol Mapping unit page Symbol Page | Name 
Lg LaPrairie silt loam-------------------------------- 39 TIc-6 68 | Silty 79 1 
Ll LaPrairie silt loam, channeled--------------------- 39 IIe-6 68 | Silty 79 1 
Lm LaPrairie and Lamoure soils, channeled--~----------- 39 --+ ce == = 
LaPrairie part-----------------+-------------- -- VIe-Si 74 =| Silty 79 1 
Lamoure part--------------------en nnn enn -- VIe-Si 74 | Silty 79 8 
Ln Letcher fine sandy loam---------------------------- 40 Iile-3P 71 Sandy 79 8 
Lo Loamy lake beaches-~--------------------------+----- 4] IVsw-6 74 Subirrigated 79 8 
Lu Ludden silty clay-~----- w--------------+------------ 41 IIwe-4 70 | Clayey 80 1 
Lw Ludden silty clay, saline---------- alatehebeetekatatataiatatatetel 41 IIIs-4 72 Saline Sub- 79 8 
irrigated 
Ly Ludden-Ryan silty clays---------------------------- 42 IIIs-4P Saline Sub- 79 8 
irrigated 
MaA Maddock fine sandy loam, level--------------------- 42 IIle-3 70 4 
MaB Maddock fine sandy loam, undulating---------------- 42 IIle-3 70 4 
MbC Maddock and Barnes soils, rolling------------------ 43 --- -- -- 
Maddock part------------------+-+-------------- -- TVe-3 73 4 
Barnes Part------ enon nn rere enre a IVe-3 73 6 
McB Maddock and Hecla fine sands, undulating----------- 43 --- -- -- 
Maddock part-----------------+-2e ere nnn eee -- VIe-Sa 74 4 
Hecla part-----------------------------+---+--- -- VIe-Sa 74 1 
MhB Maddock and Hecla loamy fine sands, undulating----- 43 --- -- -- 
Maddock part---------------------2 2 een ene eee -- IVe-2 73 4 
Hecla part------------------------ errr rrr en ee -- IVe-2 73 1 
Mk3 Maddock and Hecla soils, severely eroded----------- 43 --- -- -- 
Maddock part--------------~-~----------------- -- VIe-Sa 74 4 
Hecla part--------------------- ne een ee nnn ne- -- VIe-Sa 74 1 
MmB  Maddock-Hecla loamy fine sands, gently undulating-- 43 a+ -- -- 
Maddock part----------+-------------n- rr ce ene 22 IVe-2 73 4 
Hecla part----------- 90+ nnn ener cnn reser en -- IVe-2 73 1 
NuA Nutley silty clay, level--------------------------- 44 Ile-4 69 3 
NuB Nutley silty clay, gently sloping------------------ 45 IIe-4 69 3 
Ny Nutley and Fargo silty clays----------------------- 45 --- -- --- = <= 
Nutley part-~------------- nen n nero n nner renin e ae Ile-4 69 | Clayey 80 3 
Fargo part-------------------- 29-0 - nner nn n-ne es Ile-4 69 | Clayey 80 1 
Oe Overly silt loam---------------~-------------------- 45 IIc-6 69 Silty 79 1 
Or Overly-Aberdeen complex---------------+------------- 46 IIIs-6P 72 | Silty 79 8 
Pa Parnell silty clay loam----------------~------------ 46 --- -- woe = =e 
Drained areasS----~-----~---3-------- noe nnn - -- IIw-6 70 | Wetlands 79 7 
Undrained areas~~---------~-------------------- -- Vw-WL 74 | Wetlands 79 7 
Pm Peat and muck, shallow--------~-------------------- 46 Vw-WL 74 | Wetlands 79 8 
Pr Perella loam--------------------~-~---------------- 47 --- -- --- -- -- 
Drained areas----------------------------n---- -- TIw-6 70 | Wetlands 79 7 
Undrained areas------~------------------+------ == W-WL 74 | Wetlands 79 7 
Ra Rauville soils------------------------------------- 48 Vw-WL 74 | Wetlands 79 8 
RaC = Rauville soils, sloping---------------------------- 48 Vw-WL 74 | Wetlands 79 8 
ReA Renshaw loam, level-------------------------------- 49 IIIs-5 72 Silty 79 5 
ReB Renshaw loam, gently sloping----------------------- 49 Illes-5 71 Silty 79 5 
RsA Renshaw and Sioux soils, level--------------------- 49 Vis-SwG 75 | Shallow to 80 8 
Gravel 
RsB Renshaw and Sioux soils, gently sloping------------ 49 VIs-SwG 75 { Shallow to 80 8 
Gravel 
Ru Ryan silty clay------------------------------------ 50. VIs-SS 75 Saline Sub- 79 8 
irrigated 
Ry Ryan-Ludden silty clays---------------------------- 50 VIs-SS 75 Saline Sub- 79 8 
irrigated 
Sa Saline land---------------------------------------+ 50 VIs-SS 75 | Saline Sub- 79 8 


irrigated 


GUIDE TO MAPPING UNITS--Continued 


De- Capability Windbreak 
scribed unit Range site site 
Map on 
symbol Mapping unit page Symbol Page} Name Number 
So Sioux soils------------~---------------------------- 51 VIs-SwG Shallow to 8 
Gravel 
Sp Spottswood loam-~------~----------------------------- 51 IIIs-5 Silty 1 
Sr Stirum fine sandy loam---------------~--~------------ 52 IIIws-3 Saline Sub- 8 
irrigated 
Ss Stirum fine sandy loam, very poorly drained-------- 52 --- --- -- 
Drained areas--------------------------------- -- IIIws-3 Wetlands 8 
Undrained areas------------------------------- =s Ww-WL Wetlands 8 
St Stirum-Exline complex-----------~----------------~--- 52 VIs-SS Saline Sub- 8 
irrigated 
Su Stirum-Letcher fine sandy loams-------------------- 53 IIIws-3 Saline Sub- 8 
irrigated 
Sv Svea loam------------------- 3-0 -+- 222-22 eee noe -- 53 IIc-6 Silty 1 
Sw Svea-Barnes loams--------------~-------------------- 53 eos os: -- 
Svea part------------------------------------- -- IIc-6 Silty 1 
BarneS part~----------- none en en ene ee ene -- =e = TIc-6 Silty 2 
T£ Tiffany fine sandy loam---------------------------- 54 Il Iwe-3 Subirrigated 7 
Tg Tiffany fine sandy loam, silty substratum---------- 55 IIIwe-3 Subirrigated 7 
Tn Tiffany loam--------------------------------------- 55 IIw-6 Subirrigated 7 
To Tonka soils--------------------------+------------- 56 IIw-6 Overflow 7 
Tp Tonka and Parnell soils---------------------------- 56 IIw-6 Overflow 7 
Ue Ulen fine sandy loam------------------------------- 57 IITe-3 Sandy 1 
Uf Ulen fine sandy loam, silty substratum------------- 57 IIiIe-3 Sandy 1 
Uh Ulen-Hamar complex------------------------+-+------ 57 “o> --- -- 
Ulen part--------~-------+---------------------- -- Iile-3 70 Sandy 79 1 
Hamar part-------------~ on nro renee eno + -- = IIle-3 70 | Sandy 79 7 
Va Vallers silty clay loam---------------------------- 58 TIw-4L 70 | Subirrigated 79 8 
Ve Venlo fine sandy loam------------------------------ 58 Vw-WL 74 Wet lands 79 7 


Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-F TC @ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


Nondiscrimination Statement 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities. ) 


To File an Employment Complaint 


If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http:/Awww.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 


If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 


program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 


For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 


usda.gov/33085.wba). 
All Other Inquiries 
For information not pertaining to civil rights, please refer to the listing of the USDA 


Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba). 
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U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


SOIL LEGEND 


LaMOURE COUNTY AND PARTS OF JAMES RIVER VALLEY, NORTH DAKOTA 


The first capital letter is the initial one of the soil name. A second capital letter, 
A, B, C, D, or E, shows the slope. Most symbols without a slope letter are those 
of neorly level soils or land types, but some are for soils or land types that have a 
considerable range of slope. The number, 2 or 3, in a symbol shows that the soil 


is eroded or severely eroded. 


NAME 


Aberdeen silt loam 
Aberdeen—Exline complex 
Arveson fine sandy loam 


Arveson fine sandy loam, very poorly drained 


Arvilla sandy loam, level 
Arvilla sandy loam, unduloting 


Barnes loam, rolling 

Barnes loam, rolling, eroded 
Barnes—Buse loams, rolling 

Barnes —Buse looms, hilly 
Bornes—Cresbard looms 

Barnes stony loam 

Barnes, Gardena, and Eckman loams, level 
Barnes—Renshaw loams, rolling 
Bornes—Sveo loams, undulating 
Bearden silt loam 

Bearden silt loam, saline 
Bearden-Exline complex 

Borup silt loam 

Borup silt loam, very poorly drained 
Buse—Barnes loams, steep 


Cavour complex 

Claire sandy loam 

Colvin silty clay loam 

Colvin soils, saline 

Colvin soils, very poorly drained 
Cresbord, Barnes, and Cevour looms 
Cresbord ond Cavour looms 


Divide loam 


Eckman loam, level 

Eckman loam, gently sloping 
Eckman loam, sloping 

Edgeley loam, level 

Edgeley loam, undulating 
Egeland fine sandy loam, sloping 


Egeland fine sandy loam, till substratum, level 
Egeland fine sandy loam, rill substratum, undulating 


Egeland loam, till substratum, undulating 
Egeland—Embden fine sandy loams, level 


Egeland—Embden fine sandy loams, undulating 


Embden fine sandy loam 

Embden fine sandy loam, silty substratum 
Embden—Gardena loams, till substratum 
Exline silt loam 

Exline—Lamoure complex 


Fargo silty clay 

Fargo and Hegne silty clays 
Fordville loam, level 
Fordville loom, gently sloping 
Fresh woter morsh 


Gardena loom 

Gardena loam, gently sloping 

Gerdena loam, silty substratum 
Gerdens loam, till substratum 

Gardena and Eckman loams, level 
Glyndon silt loam 

Glyndon silt loom, gently sloping 
Glyndon silt loam, saline 

Glyndon silt loam, silty substratum 
Grano silty clay 

Grave! pits 

Great Bend silty clay loam, gently sloping 
Great Bend-Barnes complex, level 
Great Bend—Bornes complex, undulating 


Homar fine sandy loam 
Hamar loamy fine sand 
Hamerly loam 
Homerly—Svec looms 
Hecla fine sondy loam 


NAME 


Hecla fine sandy loam, silty substratum 
Hecla loamy fine sand 

Hecla loomy fine sond, gently undulating 
Hecla loamy fine sand, silty substratum 
Hecla—Hamar complex 

Hecla—Hamar loamy fine sands, level 
Hecla—Hamar loamy fine sands, gently undulating 
Hecla—Ulen complex, level 

Hecla—Ulen complex, gently undulating 
Heclo—Ulen fine sandy loams 
Hegne—Fargo complex, sandy substrota 


LaDelle silt loam 

LaDelle silty clay loam 

LaDelle soils, clayey substratum 
Lamoure silty clay loam 
Lamoure silty clay loam, saline 
LoPrairie silt loam 

LoPrairie silt loam, channeled 
LePrairie and Lamoure soils, channeled 
Letcher fine sandy loam 

Loamy lake beaches 

Ludden silty clay 

Ludden silty clay, saline 
Ludden—Ryan silty clays 


Maddock fine sandy loam, level 

Maddock fine sandy loam, undulating 

Maddock and Bornes soils, rolling 

Maddock and Hecla fine sands, undulating 
Maddock and Hecla loamy fine sands, undulating 
Maddock ond Hecla soils, severely eroded 


Maddock—Hecla loamy fine sands, gently undulating 


Nutley silty clay, level 
Nutley silty clay, gently sloping 
Nutley and Fargo silty clays 


Overly silt loam 
Overly—Aberdeen complex 


Parnell silty clay loam 
Peat and muck, shallow 
Perella loam 


Rouville soils 

Rauville soils, sloping 

Renshaw loam, level 

Renshaw loam, gently sloping 

Renshaw and Sioux soils, level 
Renshaw ond Sioux soils, gently sloping 
Ryon silty clay 

Ryan-Ludden silty clays 


Seline land 

Sioux soils 

Spottswood loam 

Stirum fine sandy loam 

Stirum fine sandy loam, very poorly drained 
Stirum—Exline complex 

Stirum—Lertcher fine sandy looms 

Svea loom 

Svea—Bornes looms 


Tiffany fine sandy loom 

Tiffany fine sandy loam, silty substratum 
Tiffany loam 

Tonke soils 

Tonka ond Parnell soils 


Ulen fine sandy loam 
Ulen fine sandy loam, silty substratum 
Ulen—Homar complex 


Vallers silty clay loam 
Venlo fine sandy loam 


WORKS AND STRUCTURES 


Highways and roads 


Highway markers 


National Interstate 


Well, oil or gas 


Forest fire or lookout station ... 


Windmill 


CONVENTIONAL SIGNS 
BOUNDARIES 


Area boundary ...........06- ous 
Reservation 
Land grant 
Small park, cemetery, airport... 


Land survey division corners ... 


DRAINAGE 
Streams, double-line 
Perennial 
Intermittent 
Streams, single-line 
Perennial 
Intermittent 


Crossable with tillage 
implements 


Not crossable with tillage 
implements 
Unclassified 

Canals and ditches 


Lakes and ponds 


Perennial 


RELIEF 


Escarpments 


Bedrock vv VV YEE YY, 
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NORTH DAKOTA AGRICULTURAL EXPERIMENT STATION 


SOIL SURVEY DATA 
Soil boundary 
and symbol 


Gravel 


Chert fragments 


Clay spot 


Overblown soil 


Line drift 


Soil mop constructed 1968 by Cartographic Division, 
Soil Conservation Service, USDA, from 1964 oerial 
photographs. Controlled mosaic based on North Dakota 
plane coordinate system, south zone, Lambert conformal 
conic projection, 1927 North American datum. 
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Plane coordinate system. 1927 North American datum 
5,000-foot grid ticks based on North Dakota coordinate system, 
south zone. Mosaic compiled from 1964 aerial photographs. 
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south zone. Mosaic compiled from 1964 aerial photographs 
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south zone. Mosaic compiled from 1964 aerial photographs. 
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Plane coordinate system. 1927 North American datum. 
5,000-foot grid ticks based on North Dakota coordinate system, 
south zone. Mosaic compiled from 1964 aerial photographs. 
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Plane coordinate system. 1927 North American datum 
5,000-foot grid ticks based on North Dakota coordinate system, 
south zone. Mosaic compiled from 1964 aerial photographs. 
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Plane coordinate system. 1927 North American datum 
5,000-foot grid ticks based on North Dakota coordinate system, 
south zone. Mosaic compiled from 1964 aerial photographs 
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5,000-foot grid ticks based on North Dakota coordinate system, 
south zone. Mosaic compiled from 1964 aerial photographs 
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Plane coordinate system. 1927 North American datum 
5,000-foot grid ticks based on North Dakota coordinate system, 
south zone. Mosaic compiled from 1964 aerial photographs. 
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